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FARMING GN FACTORY LINES 

CHAPTER I 

CONTINUOUS cropping: does it pay? 

t 

Introductory 

Some time, when I have a little leisure, I hope to 
write a full record of my experiences in devising 
my system of Continuous Cropping, or Farming on 
Factory Lines. For the time being it may interest 
the generjgil reader to learn that my initial inspirations 
were received from two people, viz.. Prince Kropotkin, 
through reading his famous book, ** Fields, Factories, 
and Workshops/' and my father, who was himself 
a farmer and the descendant of a long line of farmers, 
and an agricultural economist — without knowing it. 
My father once said to me, the while indicating 
with a wave of the hand, the numerous factory 
chimneys and colliery head gears, which in his time 
had sprung up round our home farm: — "Laddie, 
those are the things which you are up against. I 
have made money farming, but unless you improve 
on my methods, unless you can successfully compete 
with the factory and collieries, you won't.*' 

WHAT THEY DID NOT REALISE 

His statement set me thinking, and we had many 
discussions on the matter. Had I followed my 
father's general advice I should have adopted some 
profession other than agriculture, but although at the 
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time (the ' ' nineties ' ') the outlook of agriculture was 
certainly very dismal, every fibre of my being 
revolted against the idea of leaving the land. Briefly, 
I decided to equip myself with an agricultural 
education. I entered a college for this purpose, 
applying myself vigorously to my studies, and after 
four years' work I realised why, by tacit consent, 
agriculturists are classified as " scientific " or 
" practical." 

I learned much about agricultural science — ^the 
practical knowledge I had already before I entered 
the college — ^but the chief truth I acquired was that 
the agricultural scientists, with a few rare exceptions, 
had not sufficient practical knowledge to realise the 
importance of their own scientific teachings 1 1 

SCIENCE AND PRACTICE 

On the other hand, to the practical farmer, science, 
in any shape or form, was a closed book — something 
to be ridiculed. To him the exponents of science 
were " book and blackboard farmers," men who, 
under the most favourable circumstances, could not 
make a farm pay. I also learned, that, neither the 
scientist nor the practical man had even touched the 
fringe of agricultural economics, or attempted to 
apply business methods to our greatest industry. 

Is it not extraordinary to realise, as the inimitable 
author of '* the Chronicles of a Clay Farm " puts it, 
that we " are only just beginning to recognise the 
last of human sciences in the first of human arts "? 
' It would not be, in any way, difficult for anyone 
familiar with agriculture in these countries to give 
extensive illustrations of the truth of the old 
chronicler's dictum. After completing my college 
studies I, at all events, decided to make an attempt 
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to bridge over the gulf which exists between 
agricultural science and agricultural practice. My 
efforts in this direction have resulted in the evolution 
of the Continuous Cropping system. Let the reader 
keep this well in mind. 

Invariably, when lecturing before bodies of 
practical farmers, my wor]^ has been referred to as 
being extremely practical and, myself, as a very 
practical man. On the other hand, I, at various 
times, have been referred to by several high agri- 
cultural scientists as one who has made valuable 
contributions to agricultural science and discovered a 
new system of land management. The latter descrip- 
tion is only partly true. The writer's contribution 
to agricultural science (except in regard to a certain 
amount of work in connection with the . acclima* 
tisation and hybridisation of certain forage crops, 
and some research work regarding the manuring and 
cultivation of such crops) largely consists, not in 
having made new scientific discoveries, but in apply- 
ing old discoveries in a practical manner. 

PSYCHOLOGY OF CONTINUOUS CROPPINO 

The reader, later in the book, will meet many 
instances of this, but for the time being, it is 
necessary, even though the statement involves 
repetition, to mention that Continuous Cropping 
might be described as a practical application to 
agriculture of such sciences as meteorology, 
chemistry, physics, and economics. In addition, 
strange as it undoubtedly at the first blush may 
appear, there is a very close connection between the 
science of psychology and Continuous Cropping. 

Josh Billings describes psychology as *' looking into 
the mind to see what its little g^me is.'' Ask any 
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farmer who has, during recent years, given up tillage 
in favour of pastoral farming — ^they are numerous 
enough — when and under what conditions he 
determined to make the change. Invariably the 
answer will be to the effect that it occurred at a time 
like the spring of the present year, when, owing to 
bad weather conditions, he and his men and horses 
were passing through a period of enforced idleness, 
or when, worse still, after a good year, bad harvest 
weather had resulted in the partial or entire 
destruction of bountiful crops. 

It is not the dull-minded phlegmatic^ farmer who is 
the first to decide on a change during what, in the 
descriptive language of the Irish farmer, are known 
as " heart-scalding times." It is the highly-strung 
man, the man of enterprise, of brains, of energy, 
who chafes most, and whose temperament can least 
stand expensive idle times or the financial loss of a 
destroyed harvest. Too often, with such a man, the 
change has been from tillage farming, with its many 
mind-occupying variations, to grass farming, with its 
dull, weary monotony, which a person of even 
average temperament finds too irksome, with the 
result that sooner or later farming is finally forsaken. 

TmS SURVrVAL OF THE UNFIT 

It is well for those who are now chafing over our 
decadent agriculture to keep these things in mind, 
and to realise that our past agricultural policy has 
been of such a nature as to result in the survival of 
the unfit. They, who until recently never gave the 
subject of agriculture a second thought, may bemoan 
our depleted agricultural life, and lament over the 
tendency of agriculturists " to stick in the mud," but 
these things are not matters of such great wonder- 
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ment as the fact that there is anybody left on the land 
at allr or that there are still farmers willing to incur 
the- risk of any innovation. 

The Continuous Cropping system does not entirely 
eliminate the element of risk ffom farming — such a 
thing in agriculture might well be described as 
impossible — ^but it greatly reduces the risk. It does 
away, to a large extent, with idle periods. It gives 
a man more scope for the application of brains and 
energy. It opens up possibilities of making agri- 
culture what it should -be — an industry in which the 
brainiest of our population might well find room for 
the exercise of their mental activities. It makes 
farming interesting and enjoyable, and to do that is 
to make it profitable. 

THE GOMMERCUL TEST 

Do not, however, let the reader imagine there is 
anything in the system of the nature of an easily 
applied panacea. Many have made that mistake, and 
have found later that while the rewards, mental and 
financial, of Continuous Cropping are high, the 
acquirement of the necessary knowledge — as is the 
case with all knowledge — is by no means easy, and 
can only be" acquired by close study and practical 
experience. 

One of the main reasons why practical men look 
askance, or to be more literally correct, view with 
supreme contempt, any recommendation of a scientific 
tinge, is because of the number of improvement 
schemes which have been placed before them by well- 
meaning enthusiasts, who have not themselves tested 
their schemes in a practical manner. Unfortunately, 
in some instances, these schemes have been launched 
as scientific discoveries of great importance, and later, 
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through the schemes proving failures, farmers' minds 
have been prejudiced against all schemes. 

For this reason, although the writer has now been 
carrying out his investigations fpr a long number of 
years, the publication of a book dealing fidly with 
the subject of Continuous Cropping has been deferred 
until the present, when, largely owing to the good 
offices of Sir Horace Plunkett, it is possible to place 
before the public facts and figures proving the utility 
and profitableness of Continuous Cropping beyond all 
reasonable doubt. 

The subjoined balance-sheet and accounts relate to 
an Irish farm, upon which, a few years ago, at the 
instigation of Sir Horace Plunkett, it was decided to 
test the value of the writer's system in a commercial 
manner; the only test worthy of the slightest con- 
sideration. Convincing as the results undoubtedly 
are, the reader will at once advance the argument 
that an isolated experiment only proves the need for 
more experiments. In other words, the success of 
a system on any one farm cannot be regarded as a 
criterion of success elsewhere. 

SUDDEN INCREASE IN PRICES 

This is undoubtedly true, and for this reason, it 
is necessary to make the statement that the writer 
has by no means based his recommendations on the 
results obtained from one farm. Simultaneously with 
the commencement of the experiment on the 
particular farm under review, the Continuous^ 
Cropping method of farming wais started on several 
other farms distributed over a very wide area. 
Unfortunately, in several of the latter cases, the 
sudden increase in prices has resulted in profits being 
made which are not in the least attributable to' the 
system of Continuous Cropping. 
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In one case, for example, the owner was recalled 
to his military duties, and, being miable to obtain 
the services of an efficient manager, the original plan 
of Cropping and accounts-keeping had to be 
abandoned, just prior to the time when most 
conclusive proof over a series of years of the greater 
profits from Continuous Cropping would have been 
forthcoming. 

It might also be mentioned that, apart from the 
farms referred to above, a very large number of 
farmers in these countries, prior to the commence- 
ment of these experiments, had adopted in part, or 
in whole, the Continuous Cropping method of tillage, 
and although as is usual with farmers in general, no 
definite accounts were kept, they invariably, year 
by year, have extended the system. 

Particularly is this the case in County .Limerick, 
where for six years I was employed as County 
Instructor under the Irish Department of Agriculture, 
and in which county the original investigations of 
the system were commenced. Here, perhaps I may 
be pardoned for mentioning (but my main object is 
to place before farmers generally facts showing how 
farmers who have adopted my system have valued 
it), that when I resigned my position in County 
Limerick the farmers presented me with a purse of 
sovereigns and an illuminated address referring, in 
most glowing terms, to the utility of the Continuous 
Cropping system. This address will ever be my most 
cherished possession. 

CONDITIONS OF THE EXPERIMENT 

The main reason why it was decided to carry out 
experiments on the farm, to which the subjoined 
accounts refer, was because the laiid is what is 
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known in Ireland as good grazing or bullock-feeding 
land. Prior to the application of the Continuous 
Cropping system, the land had been devoted entirely 
to the grazing of bullocks and a few sheep, the bul- 
locks being bought-in in store condition and sold off, 
fat. 

Many attempts to cultivate similar land in Ireland 
had previously been made, but in every case, the 
tillage had proved a disastrous failure. This, in the 
writer's opinion, was due to the fact that the system 
of tillage (generally a modification of the Norfolk 
four-course rotation) was entirely unsuited to the 
soil, climate, and labour conditions which obtained. 

MAN t;. BULLOCKS 

Everybody concerned, except Sir Horace Plunkett 
and myself, were strongly of the opinion that no 
system of tillage could be made pay as well as grazing 
on such land. In this latter statement we have an 
illustration as to the low level to which our agri- 
cultural outlook has sunk. The same idea is preva- 
lent in every good grazing land district in these 
countries, and, in principle, means nothing more nor 
less than that a grazing beast is a more productive 
and a more economic unit than a human being 1 1 In 
other words, the experiment may be regarded as a 
comparative or economic test between human beings 
and the beasts of the field I 

When land is' merely grazed, the reduction in 
fertility is very small, and, for this reason, one of 
the conditions of the experiment was that practically 
€ill the food grown on the farm should be fed to 
animals, or, in farmers' language, " the crops should 
walk to market." A slight exception to this rule 
was made to the extent that it would be permissible 
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to sell off sufficient potatoes to cover the labour bill, 
but, as a quid pro qu6, in making up the valuation 
at the end of the year, no allowance could be made 
for the unexhausted value resulting from the pur- 
chased food consumed on the farm, or the application 
of lime, slag, or other fertilisers. This latter con- 
dition has been strictly adhered to. 

Another feature which it is very important to 
mention is that the writer had not the entire control 
of the farm, most of the stock being purchased and 
sold by another person. In theory, it was assumed 
that the writer should be consulted as to tKe pur- 
chasing and selling of the stock, but, in practice, for 
one reason or another, his advice was seldom fol- 
lowed. The practical farmer will at once realise 
what a tremendous handicap this latter condition 
was. Dual ownership of land may or may not be a 
poor arrangement, but dual management of land is 
wretched. 

There were also other hampering conditions. The 
farm was part and parcel of a gentleman's demesne, 
and an attempt was made to dovetail the work of 
the farm with that of the demesne. As, in practice, 
the carrying out of important estate )vork clashed 
with important agricultural operations, this arrange- 
ment proved to be very bad. Further, the whole 
work was carried out by men who had had no pre- 
vious experience of tillage operations, and to whom 
the whole work was nothing short of a revolution. 

It is particularly desirable to emphasise this latter 
fact since, leaving figures entirely out of the question, 
the experiment has proved to the satisfaction of even 
the most captious critics (and what a number we 
have in Ireland!) that Irish labour, given a proper 
chance and a proper wage^ can be just as efficient in 
Ireland as anywhere else in the world. 
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In the first year many mistakes, which to an 
experienced tillage farmer would be regarded as 
examples of colossal stupidity, were made, but before 
the second year had passed, a very fine standard of 
labour efiiciency had been obtained. Not to labour 
this question further^ the writer simply wishes to 
add that he has had great experience in the manage- 
ment of farm labourers, including Irish labour, in 
England and elsewhere. Only in Ireland is the 
effidency of Irish labour ever questioned. Yet he has 
no hesitation in saying that the labour on the farm 
referred to, as well as that on several other Irish 
farms, has proved itself to be, when given a suitable 
reward,- together with the necessary leadership, quite 
as competent as English, Irish, Scottish, or any other 
type of labour he has ever employed or supervised 
outside of Ireland. 

INEFFICIENCY AMONG LABOURERS 

In Ireland we labour under many delusions, not 
the least of which is, that in Ireland an Irishman, 
of necessity, must be incompetent. A closing word 
to farmers in general on this question. InefiBciency 
among farm labourers, in nine cases out of ten is^ 
either due to one, or other, or both of the following 
causes — ^low wages with a low standard of comfort or 
inefficiency on the part of the farmer himself. 

Be efficient yourself, Mr. Farmer. Get the labourers 
into the habit of thinking that you yourself are the 
most efficient workman on the place. Let them 
understand that, when you are giving orders, you 
are speaking with a mind formed and informed. 
Above all, do not treat your labourers as inferiors. 
Realise that the mud-stained peasant of the field is 
the most important human factor in all countries 
aold in all ages! 
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That conditioB which necessitaied the consumption 
of crops on the land, chiefly by store bullocks, proved 
to be of the greatest importance, since the profits 
obtained are directly attributable to the Continuous 
Cropping system of tillage, and not to enhanced 
prices. 

NOT WAR-TIME FARMING PROFITS I 

As will be seen from the accounts, the main source 
of revenue has been from the sale of live stock, which, 
in all cases, was finished beef* or mutton. Now, the 
point which it is most desirable to emphasise is that 
the mai*gin of difference between the cost of a store 
bullock per live cwt. and the seUing price of the 
bullock as beef per live cwt. has not been greater 
in consequence of the war than it was in pre-war 
times. In fact, during the year to which the sub- 
joined accounts, refer, this margin has been less than 
was the case in pre-war times. 

From very carefully-kept records it can be demon- 
strated that with about 90%* of the cattle purchased, 
taking the live cwt. prices of the store cattle as 
delivered on the farm, with auction fees and other 
expenses added, and comparing those prices with the 
prices per live cwt. obtained for the finished beef, 
the margin of difference would not exceed 1/6 per 
live cwt. 1 1 Of course, there have beei\ bunches of 
animals bought in, say in October, and sold in the 
following May or June, where the margin referred to 
has been as much as 10/- to 15/- per live cwt., but 
in order to keep up supplies, as one lot of finished 
animals went out, another lot of store cattle were 
bought in, and often indeed, the price per live cwt. 

*About 10 per cent, of the cattle were neither weighed on arrtrftl 
at the farm, nor when sold. 
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of the bought-in stores has exceeded the price 
obtained per live cwt. of the beef. 

This matter conid undoubtedly have been arranged 
differently by simply making no attempt to turn out 
beef during the winter, and by using all the food 
during winter for the feeding of a sufficient number of 
store cattle to stock the land during summer, 
planning in addition to sell largely in mid-summer 
and at other times when beef reaches high prices. 

PRICES OF STORE BULLOCKS 

For the information of the reader not familiar with 
the fluctuations in the prices of cattle, which fluctua- 
tions are fairly constant, it may be necessary to point 
out that store bullocks are always relatively and 
absolutely far cheaper from November to, say, the 
end of January, than from February onwards when 
on this particular farm every year a large proportion 
of bullocks were bought in, despite the writer's 
adverse advice. 

On the question of the rent charged, one feature 
is worthy of mention. The area involved varied from 
year to year. Taking the Irish acre to represent 1.5 
statute acres; the portion of the estate devoted to the 
experiment in 1913-14, was 298 acres; in 1Q14-15, 
327 acres; and in 1915il6, 360 acres. These varia- 
tions in the size of the farm introduced several 
complications. Any land which at the annual 
grazing auction did not bring £3 per Irish acre came 
into the scheme, and, in one or two instances, pasture 
land originally in the scheme, for which at the end 
of the year a higher grazing rent than the above was 
offered, was dropped out of the scheme. 

This meant, in practice, that the fields included in 
the experiment were not within a ring fence by any 
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means. Often indeed it happened that between one 
field tilled and another there would be one or two 
fields let to outside tenants for grazing, and only at 
certain times of the year was it permissible to cross 
such fields with a cart. Also, this arrangement 
necessitated the cultivation of fields to which for 
other reasons than those given above access was diffi- 
cult. 

RENT AND WAGES 

Let me refer again to the subject of rent. It may be 
mentioned that those responsible for the scheme 
expressed the opinion that they would consider the 
experiment a financial success if it were proved by 
the system of farming followed, the rent of £3 per 
Irish acre could be paid, as well as interest at 
bank rate on the capital invested, and dead stock 
depreciated at the rate of 10% per annum. Not only 
has this been done, but the profits for over a three 
years' period amounted to on an average, slightly over 
the sum of £582 per annum. 

It should also be pointed out that, under the 
grazing system, the amount paid in w^ages was 
extremely small. As a rule in the district, a herd 
and an assistant, with casual labour for, the repair- 
ing of fences and ditches, are employed to about 
every 1,000 acres of grazing, whereas under the 
tillage system which was carried out, the labour in 
the first year of the experiment was £293 7s. 9d., 
in the second year £505 18s. 7d., and in the third 
year £496 5s. 5d. A bonus to the workmen was 
also paid annually, and the wages otherwise in- 
creased very considerably over the rate paid when the 
grass-fed bullock held s\yay. 

Another matter worthy of attention is that the 
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management expenses, chiefly consisting of the 
writer's fees and expenses, have been about £130 per 
annum. In the case of an ordinary farmer nmnaging 
his own farm, this would be regarded as additional 
profit. 



PUHGHASE OF FEEDING STUFFS 

Later in the book, special attention is drawn to 
the fact that, by the adoption of the Continuous 
Cropping system, the necessity for the purchase of 
cakes and meals of an alhumi nons character, and 
generally of a foreign origin, can be dispensed with. 
On this point, when the first year's balance-sheet 
was published by Sir Horace Plunkett, a tremendous 
amount of adverse criticism arose. It appeared to 
the critics that the writer was condemning the pur- 
chase of such feeding stufis, and yet, on this and 
other farms, he himself was purchasing a large 
amount of such feeding stufis. These particular 
critics, as the practical man will easily understand, 
were not themselves practical farmers. 

The farm was handed over to the writer's manage- 
ment in November, 1913. At the time, there was a 
considerable amount of hay belonging to the estate, 
which had been allowed to accumulate. This hay, 
shortly after the experiment had been commenced, 
was put up for auction, and brought what the owner 
and the writer considered a very unsatisfactory bid. 
For this reason it was bought in for use on the farm. 
Properly specflcing, it should have gone into the 
valuation. In addition, a considerable amount of 
various kinds of cakes were purchased in the 
first year, as, of necessity, one could not delay the 
purchase of all the live stock until such times as the 
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continuous crops were available, or the portion left 
in pasture was ready for grazing. 

Again, in the second year, purchased feeding stuffs 
to the extent of £614 8s. 4d. were bought, but of 
this £157 12s. 2d. worth was fed to pleasure horses 
kept by the owner of the farm, and to dairy cows 
kept for the supply of milk to the household, thus 
leaving £456 16s. 2d. spent in feeding stuffs for the 
use of the farm. This latter figure also includes the 
value of some of the hay referred to above, which 
was charged against the farm as it was used, and 
the balance represents expenditure on feeding stuffs, 
cakes, meals, etc. 



ALBUMINOUS FOOD 

The purchase of these feeding stuffs was necessary, 
even in the secpnd year of the experiment, because 
a sufficiency of^albuminous foods was not available 
for using with other foods on' the farm, when 
balanced rations were fed. For example, in the 
spring of the second year, we had about 12 statute 
acres of " winter greens." These were folded off 
with bullocks and sheep. The supply of vetch hay 
was by this time exhausted, and, as will be easily 
understood, it was necessary to feed* the succulent 
forage along -with an astringent food — in this case 
undecorticated cotton cake. 

Some critics have asked the question why was not 
more dry albuminous food — ^vetch hay — grown in 
the second year. The explanation is quite simple — 
redundant in the case of the practical man. One 
cannot step into a rotation of crops in one year, 
especially under the circumstances referred to, when 
all the land was previously grass land untilled for 
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perhaps forty years. It is only on paper these things 
can be done. 

In the third year of the experiment, however, a 
suflBciency of albuminous food had been grown to 
balance the non-albuminous, and an expenditure on 
feeding stuffs for cattle and sheep of only £81 2s. 2d. 
was necessary. The sales of this kind of stock 
amounted to the sum of £6,188 14s. 7d ., which 
represents about 7s. 6d. for every lat bullock 
sold. Had it not been that the bullocks were 
chiefly sold for export to England, and in 
consequence, in order to " tighten them " had to be 
fed on astringent food before railing, even this 
expenditure could have been dispensed with. Since 
the accounts were made up, it has actually been 
dispensed with, for in the first three months of the 
current year, ending February 28th, 1917, the value 
of the fat cattle sold is £1,490 10s. 6d., whilst the 
purchase, of cattle feeding stuffs is nil. 

COST OF PIG FOODS 

The expenditure on pig foods, . small as it may 
appear, is, in the writer's opinion, too high, being, 
as may be seen from the accoxmts, £80 18s. 6d. for 
the £218 16s. lOd. worth of pork sold in the year 
1915-16. For reasons, which need not be entered 
into here, it was not possible for the writer, on this 
particular farm, to 'carry out his folding system of 
feeding pigs, which he so strongly recommends. 

Just as it is possible, as the system of Continuous 
Cropping develops, to reduce the expenditure on 
feeding stuffs, so is it possible to make a. similar 
reduction in the expenditure on manures and seeds. 

As is mentioned later, it is very necessary, to be 
liberal in the use of artificial manures, when the 
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Continuous Cropping system is first adopted. Later, 
as the stock-carrying capacity of the land is increased, 
and as the amount of farm manure is increased, and 
a large supply of nitrogen is so added to the soil by 
the growing of leguminous crops, expenditure in 
the direction of manures can be considerably reduced, 
as the following table shows : — 





Artificial 






, Year. 


Manures 


Seeds. 


Total, 




and Lime. 






19ia-U 


£83 5 


£196 14 11 


£279 16 413 


1914—16 


76 14 6 


77 5 2 


163 19 8 J 


1915—16 


2 11 9 


64 13 4 


67 6 1^ 



As the table also shows, a similar economy can be 
effected to a certain extent by the farmer growing 
his own seed. 

Considering the area cropped, the expenditure on 
artificial manure and lime has not, in this case, been 
very great. This is due to two reasons: — ^first, the 
land, as has been mentioned, was fairly fertile, and 
secondly, a large expenditure in the first and second 
years of the experiment was incurred for feeding 
stuffs which resulted in our having a considerable 
amount of farmyard manure available. With the 
wisdom gathered from experience, the writer, were 
he undertaking a similar experiment, would adopt 
the course of more liberal manuring with artificial 
manures and consume the crops on the land, rather 
than purchase feeding stuffs, when the main object 
is the procuring of an adequate supply of manure. 
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Anyone with even an elementary knowledge of 
account-keeping will realise that the profits or losses 
on a farm in any p€U['ticul€U[' year will vary according 
to the values placed on the various assets at the close 
of the year. For this reason it is necessary to say 
a few words as to the basis on which the valuations 
have been made. As regards live stock, in the first 
year of the experiment these were valued by an 
independent farmer of great experience — a relation 
of the owner's — and the writer. The system adopted 
was to assume that the bullocks — of which the live 
stock consisted — had increased in value at the rate of 
14/- per month from the date of purchase to the date 
on which the valuation was made. Subsequent sales 
—due to a faU in prices — ^proved that the live stock 
valuation had been made too high, so that in the 
following half-year the cash profits were about £100 
less than the " paper profits." 

VALUATION OF LIVB STOCK 

In the second year the valuation of live stock was 
made by the cattle salesman who was entrusted with 
the stocking of the farm and the sale of live stock 
when finished. He at the time of the valuation, 
anticipating a slump, valued the cattle at from 30/- to 
40/- per head less than they had actually cost two 
or three months previously at his own auction. No 
slump occurred, and, in consequence, at the end of 
the half-year, by which time the bullocks on hand 
when the valuation was made had been turned into 
cash, the cash profits were approximately £300 higher 
than the " paper profits." 

At the close of the third year most of the bullocks 
had been on hand two or three months, and were 
put into the valuation at cost price on the date of 
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purchase. Subsequent sales prove, as one expected, 
this valuation also to have been lower than it should 
have been. As to other stock, sheep and pigs, these 
throughout have been valued at prevailing market 
prices when the valuations were made. As to 
produce, this, with the exception of potatoes, was 
valued at consumptive value rates. 

Here are the 

FARM ACCOUNTS. 

1st December, 1915, 

TO 

30th November, 1916. 

Of a 360 statute acre farm. 
Managed and cropped on the 
"Continuous Cropping System" 



by 

The Author, 



\ 



Accounts audited by 

Albert Swain (Auditor), Dublin. 

Re-cast and re-arranged by 

John Green, Chartered Accountant 
(Bursar of The Queen's University 
61 Belfast). 
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WORKING ACCOUNTS. 



LIVE STOCK. 



Dec., 1915 £ 
1 Valuation of 

Stock . . 2,886 
Nov., 1916 

30 Purchases , . .3,808 
30 Feeding Stuffs -173 
30 Revenue 
' Account 

Profit . . 1,939 


9 

7 
11 

12 


d. 



5 
6 

7 


Nov., 1916 £ 

30 Sales : — 

Fat Cattle 4,776 
Sheep . . 412 
Pigs 218 


s. 

3 
11 
16 


d. 

7 



10 


£6,407 
30 Valuation of 

Stock . . 3,400 


11 
9 


5 



£8,808 





5 


£8,808 





5 



PRODUCE. 



Dec, 1916 


£ 


fi. 


d. 


Nov., 1916 


£ 


6. 


d. 


1 Valuation of 








30 Sales 


319 


5 


2 


Stock . . 


1,627 


6 


6 


30 Milk and 








Nov., 1916 








Supplies to 








30 Purchases — 








House 


126 


8 


2 


Seeds 


67 


6 


1 


30 Valuation of 








30 Manures (Nil) 








Stock . . 


1,916 


12 


6 


30 Revenue 
















A c c o u nt 
















Profit . . 


767 


15 


3 


J 
\ 








£2,362 


5 


10 


1^2,362 


6 


10 
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FEEDINO STUFFS. 



Nov., 1916 


£ 


8. 


d. 


Nov.. 1916 


£ 


8. 


d. 


30 Purchaees — 








30 Horse Feed — 








Cake for 








Pleasure 








Cattle 


81 


2 


2 


Horses 


61 


3 





Meal for 






\ 


30 Feeding 








PigB .. 


80 


18 


6 


StufEs used 








Bran, Oats 








by Live 








and Hay 








Stock 


173 


11 


5 


for Horses 


91 


17 


9 


30 Feeding 
Stufis on 
















hand 


19 


4 





- 


£253 


18 


6 


£253 


18 


6 



IMPLEMBNTS. 



Dec, 1916 


£ 


s. 


d. 


Nov., 1916 


£ 


8. 


d. 


1 Valuation . . 


221 


14 





30 Revenue 








Purchases . . 


12 


16 


6 


Account — 
Deprecia- 
tion at 10 
per cent. 
















per annum 


23 


8 


10 










30 Valuation 


211 


1 


8 


• 


£234 


10 


6 


£234 


10 


6 


/ 








• 
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REVENUE ACCOUNT. 



£ 6. cl. 

Labour . . 496 5 5 

Freight, Haruegs 
Repairs, Shoe- 
ing and Smith- 
work, Petrol 
Oil, Veterin- 
ary Fees, Straw, 
Station ery 
and Sundries 

Implements — 
Depreciation 

Balance carried 

down " . . 2,018 17 1 



£ B. d. 
Live Stock — 

Profit . . 1,939 12 7 

Produce— Profit 767 16 3 



£2,707 7 10 
Horse Labour 35 5 



204 1 6 
23 8 10 



£2,742 12 10 



*Ront (240 Irish 

Acres at £3) 720 
Interest on 

advances . . 140 2 
Balance carried 

down, being 

Net Profit for 

year . . 1,158 15 1 



£2,742 12 10 



Balance brought 

down . , 2,018 17 1 



£2,018 17 1 



£2,018 17 1 



Deduct Manage- 
ment Salaries 

Balance carried 
to Balance 
Sheet 



165 4 9 



993 10 



£1,158 15 



4 
1 



Balance brought 

down . . 1,158 15 1 



£1,158 15 1 



♦An Irish acre is approximately IJ Statute acres. 
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CHAPTER II 



WHAT FARMERS HAVE TO REAUSE 

Before proceeding to describe the system or the 
advantages of Continuous Cropping it may not be out 
of place here to make a general survey of the pre- 
sent agricultural position, and, incidentally, to 
attempt a defence of the farmer, whom well- 
intentioned, but ill-informed, people seem bent on 
vilifying at the present time. 

Many columns of the Press at the time of the 
writing of this book are being devoted to the 
question of food production. From all sides demands 
are being poured out for an immediate increase in 
the supplies of home-grown food or, in other words, 
for an increase in our arable area. The line of 
demarcation between tragedy and comedy is never 
very well defined, but to anyone like the writer, who 
for years has been preaching and (will some of the 
reviewers of my previous books please note.^) also 
practising a revival of arable farming — these out- 
pourings are occasionally, in spite of their tragic 
cause, almost comic. 

Only a few years ago, a daily paper, which claims 
to be the most influential paper in Ireland, denounced 
the greater production of food as likely to cause a 
slump and result in low prices. Indeed, one might, 
at one time, scan hundreds of columns in the Press, 
and read nothing of greater agricultural importance 
than accounts of Iambs being born with more than 
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the usual number of heads or legs, or of a cow, 
which, ** prompted by a desire to do her bit, had 
given birth to triplets." 



FARM LABOUH DEMANDS SKHX. 

Naturally one's inclination is to let by-gones be 
by-gones, and to console oneself with the thought 
that ^t last Britain has awakened to the fact that 
there is such a thing in existence as British Agri- 
culture. To forget the past, might, from the farmers' 
standpoint, appear magnanimous. Nevertheless it 
would be a serious error. In agriculture, at least, past 
conditions are, in the absence of a crisis, apt to be 
identical with conditions of the future. We cannot 
afford to neglect the lessons of the past. '' To cure is 
the Voice of the Past; to prevent, the Divine Whisper 
of the Present." 

True, we farmers were recently enjoined in 
numerous pamphlets, lectures, and speeches, largely 
emanating from those who had been ruling, or 
rather misruling, the agricultural destinies of these 
countries, to put more land under the plough. 
Little heed, however, was paid by practical farmers 
to these admonitions. The reason was not far to 
seek. In Great Britain, at that time, we had one 
Governnjent Department advising farmers to put 
more land under the plough, and another reducing 
the supply of available labour so effectively as to 
prevent them from carrying out all such excellent 
advice. Attempts were then made to substitute 
unskilled labour for skilled on the land, but as might 
have been expected, and as every practical man did 
expect, those efforts, to say the least of them, gave 
very unsatisfactory results. 
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The truth is, the movement to dilute farm labour 
in this manner was erroneous in conception. It 
was assumed that labour on the land was unskilled 
work, which the veriest tyro might be capable of 
performing with a little training, whereas it is 
nothing of the sort. There is not, in the whole 
^amut of human labour, skilled or unskilled, greater 
dexterity and knowledge required than that possessed 
by the rural worker. 

Take, for instance, the work of a ploughman. 
True enough, a novice can guide one of the modern 
wheel-ploughs, once the implement is ** set " and 
the land " opened out,'' but the skilled man is 
required for the ** setting of the plough," the 
" opening out," and the finishing of the ridges. 



KEEPING IMPLEMENTS IN ORDER 

Again, ploughing is, on most farms, only a minor 
portion of the ploughman's duties. In turn, he 
must operate, at least, a dozen implements — moulding 
ploughs, grubbers, cultivators, potato diggers, swathe 
turners, *corn binders, etc. Many of these imple- 
ments, especially the corn binder, require far more 
skill than is required for the running and keeping 
in order of a high grade motor. Not only must a 
ploughman be able to work the different implements, 
but he has also to keep them in order and to fix new 
• parts, work which requires a very considerable 
amount of mechanical skill. 

Then look at the work of a herd or stockman. 
Any novice can prepare and serve out food to cattle, 
or milk a dairy cow with practice, but it requires 
the person of experience, and one often thinks 
hereditary experience amounting to instinct, to 
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diagnose immediately the reason for a bullock being 
* * oft its feed, " or to " sense ' ' in the stock — no other 
word will describe it — impending udder, parturition, 
and other troubles. 

Again, the building of a stack requires as much 
skill as the building of a house. The same may be 
said as regards the building of a clamp, or pit, of 
roots or potatoes, with this difference: it is not so 
easy to detect faulty work in the clamping as in the 
erection of the house. Faulty work in the former 
might easily result in the rotting of the entire clamp, 
especially potatoes. 



UNSKILLED WOUK 

It may be argued that the attempt to dilute farm 
labour really aimed at supplying labour for the 
unskilled work on the farm as supplementary to the 
skilled. In other words, the unskilled work should 
have been confined to such occupations as root 
singling, hoeing, manure carting and spreading, and 
so on. Even these occupations, however, require 
skill, and far more skill than even a farmer himself 
need be aware of, until he sees a man or woman 
with no previous experience attempt such tasks. 

The point, however, which needs emphasis is, in 
order to use unskilled labour, a far greater pro- 
portion of skilled to unskilled labour is necessary in 
the agricultural than in the manufacturing industries. 



LABOUR ON miSH FABMS 



So far I have dealt with the situation as regards 
Great Britain. Until quite recently (January, 1917) 
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little has appeared in the British Press, as 
to the possibility of increasing the food supplies of 
these countries by a rapid development of Irish 
Agriculture. Yet the potentiality of Ireland in the 
direction indicated, was, and is, still greater than in 
any part of the' United Kingdom. 

In the first place 85% of the farms in Ireland are 
not more than 50 statute acres in extent. That is, 
Ireland is essentially a country- of small holdings. 
Whilst the relative returns which might be obtained 
from large and small farms is a matter of con- 
troversy, the fact remains that, so far at least, the 
gross revenue per acre of land is greatest in all 
European countries where small holdings prevail. 
It is particularly/ true in regard to Ireland, as shown 
by the following table: — 



STATISTICS OF 


miSH SMALL H0IJ)INGS AND FARMS 


Live Stock 


Farmers of 


Farmers of 


Farmers of 


and Poultry 


30 acres 


60 acres 


100 acres 


per 100 acres. 


and less. 


and more. 


and more. 


Milch cowB 


16 


14 


6 


Other cattle 


23 


23 


23 


Sheep 


19 


. 19 


36 


Pigs 


15 


14 . 


3 


Poultry . . 


366 


296 


52 



It may be contended that the " other cattle," 
chiefly young stores, on the smaller farms, are 
younger and less valuable than those on the larger 
farms, but against that there is this fact. The 
nightmare of history through which Ireland has 
passed has resulted inevitably in the smaller and 
far more industrious farmer being segregated on the 
poorer land. The rich land is held by the rich farmer 
and grazier. The smaller the farm, the greater the 
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area tilled or meadowed. Thus Irish farmers with 
30 acres or less, crop more of their holdings than 
does the farmer holding 100 acres or more. 



MAN-POWER IN mELAND 



Another point of importance is: — ^the agricultural 
man-power of Ireland, in proportion to the area 
cropped, is greater than any other part of the 
United Kingdom. Thus statistics show that on 
the 1st of June, 1913, there were in Ireland 
approximately : — 



Male members of fanDere' families 

Permanent male labourers 

Casual male labourers 

Female members of farmers' families 

Permanent female labourers 

Casual female labourers 



492,000 
126,500 

97,000 
178,800 

16,000 
207,000 



Thus the whole total actually employed on the land 
consisted of: — 

Males . . . . 715,600 

Females .. .. 401,800 



Grand total . . 1,117,300 

(In each case the figures refer to people of 18 years 
of age and over). 

In 1913, there were 2,338,749 acres of land in 
Ireland under the plough, or approximately 26 male 
workers for every 100 acres of tillage land. Including 
the area cut for hay (2,481,862) and, therefore, 
requiring human labour, the total area cropped was 
4,814,611 acres, giving approximately 13 male 
workers for every 100 acres cropped. 
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The latest available census of agricultural labour 
for England and Wales shows that prior to 1914 ther^ 
were, exclusive of female labour and farmers' male 
relatives under 15 years of age, 1,002,743 males 
working on the land. 

During the year 1913, in these two countries, tlwpe 
were: — 11,058,233 acres of ploughed land and 
6,770,173 acres cut for hay, thus giving 9 male 
workers (approximately) for every 100 acres tilled, 
and 6 male workers to every 100 acres cropped. 

A similar and equally striking comparison between 
the two countries can, I believe, be made between the 
number of live stock on the land and the number of 
people engaged in attending to that stock. True, 
exact figures are apparently not ascertainable as to 
the number of female farm workers in England and 
Wales, but I hold that anyone with knowledge of 
agricultural conditions in the two countries must 
admit that Ireland has the greater number of 
workers. 



WHERE CONTINUOUS CROPPING PAYS 

It may be argued that a fair comparison on the 
lines stated above is not possible, inasmuch as it is 
not feasible to obtain the same agricultural output 
per man in Ireland, as in England and Wales. To 
that contention the writer, who probably handles 
more tillage in Ireland than any other farmer, and 
who in addition is a partner in, and controls an 
English farm, has no hesitation in making answer. 
Not only is it possible for the Irish rural worker to 
equal the present standpoint of his English contem- 
porary, but, by the application of more progressive 
methods, the agricultural output in both countries per 
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manual worker can be very largely increased. By 
more progressive methods is meant, farming on 
factory lines, the use of up-to-date machinery, and a 
more extensive and intensive system than at present 
prevails — a system which aims at eliminating so far 
a s possible costly hand labour , and which is far less 
risky inaiTTfieprevailing system of land cultivation. 
This system is known as Continuous Cropping, the 
system which I have been advocating for years. 



CHAPTER III 



FARM V . FACTORY : THE RURAL EXODUS 

For years throughout the United Kingdom there 
has been a continual drifting from the country to 
the town. Many are the solutions which have been 
put forward to check this rural exodus — ^the multi- 
plications of small holdings; the brightening of 
rural life by furnishing more amusements; and the 
erection of more labourers' cottages. Few people, 
however, seem to have realised that the main cause 
for the migration from the country to the town is 
not the greater attraction (as the word is generally 
understood) of town life, but the better wage and 
better conditions of employment which industrial 
life, as compared with rural life, has to offer. 

INDUSTRIAL SUPREMACY 

This matter of labour is the root question of our 
decadent agriculture. There are few farmers who 
do not realise the truth of the latter statement. 
There are still fewer who realise in what direction 
its economic solution lies. Yet the problem must 
be solved, if we are to supplant our grass-growing 
prairie farming by tilled fields. 

It is not alone to the agricultural labourer and his 
sons and daughters that the town, or industrial life, 
has proved more attractive than the countryside. 
The same attraction has operated as regards the 
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farmer's own sons and daughters, and in some cases 
as regards the farmer himself. The men of energy 
and enterprise have left the plough for the pick, the 
loom, the lathe, and other industrial tools. In short, 
since the time when England began to concentrate 
on her industrial supremacy and concomitantly to 
neglect her agriculture (meaning by the term indus- 
trial, all industrial and manufacturing industries) the 
farm and the factory have been in direct competition 
for both brain and labour. 

To present the case in another fashion, it should 
be remembered that the rate of wages on the 
farms has not been controlled by the wage rate on 
the adjoining farms, but by the wages paid by the 
colliery owner, the iron master, the ship builder, 
and the factory owner. The development of indus- 
trial life should have fostered agricultural activity, 
but, in practice, it has had the opposite effect. 
Whilst for years we have been complacently paying 
the foreign farmer approximately £350,000,000 for 
food for ourselves and even our flocks and herds, 
our own soil has been allowed to tumble down to 
grass, to produce the minimum, and to return in 
fact to its prairie value. 



HOW THE FARM SUFFERS 

In this contest between the farm and the factory, 
the former has suffered from the very severe han- 
dicap of adverse climatic conditions. In the factory, 
or other industrial occupation, it does not matter 
much what weather conditions prevail. It may rain, 
snow, or hail, — none of these climatic conditions 
cause one yard less cloth to be manufactured in the 
mill, one ton less coal to be brought to the pit mouth, 
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or one rivet less to be put in the building of a ship. 
In other words, independent of weather, every work- 
day is an effective work-day for the industrial 
workers. 

It is not so on the farm. A shower of rain often 
prevents the whole staff of men and horses from 
making progress with farm work, or may result in 
work already performed having to be repeated. 
Under our present tillage system, the more land the 
farmer has under the plough the more he is at the 
mercy of the elements and the greater are his risks. 
Conversely, the greater the area a farmer has under 
pasture the less the risk, " the more," to use .the 
farmers* own language, "he is independent of 
labour." 

It is this frank recognition of the factors of risks 
and labour dependence that has been responsible in 
the past for the spread of pastoral farming. These 
factors operate to-day, and will operate in the future, 
but unlike pre-war days, we can no longer 
be content with pastoral farming. The future of 
our countries from an agricultural, a financial, a 
national, and a military standpoint, demands the 
production of more food and more wealth from the 
soil of our homeland. Even our industrial life 
demands it, for a large and cheap output of industrial 
products is not possible when the industrial worker 
is compelled to pay a high price for the food he 
consumes. 

FARMING ON FACTORY LINES 

There is only one way by means of which the 
farm can successfully compete with the factory, and 
that is by running the Jand on factory lines, aiming, 
as in a factory, for an even distribution of labour 
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throughout the year, and using wherever possible 
labour-saving and labour-economising machinery. 
We must use human brains and human hands to 
direct and control machinery, rather than to expect 
our rural work to be carried on, as in the past, 
under conditions that often meant brawn being more 
valuable than brains. 



THE LABOUB QUESTION SOLVED 

There is only one^ way in which the labour 
question, or the problem of the rural exodus, can 
be satisfactorily settled, and that is by the payment 
of better wages, wages which will compare favourably 
with those paid in industrial life. To do this, the 
writer's contention is that it is necessary to run a 
farm under the same conditions as far as possible 
as obtain in industrial life. 

As a matter of fact, the rate of wages paid for 
an effective day's work on the farm is quite as high 
as the rate paid in industrial life. For instance, if 
a farm labourer is only receiving 2/6 per day, his 
daily wages for effective days is really greater 
than a dock labourer receiving 5/- per day. The 
explanation is simple. Often for one effective day — 
a day that it is possible to carry on field operations 
— ^there are several days when both men and horses, 
through stress of weather, are perforce idle, semi- 
idle, or engaged on what a farmer calls " filling-up " 
jobs. 

Under our present system of tillage (repetition is 
necessary to emphasise the point), the greater the 
area under cultivation, the greater the percentage of 
ineffective working days for the staff, horses as well as 
men. On a grass-growing farm, except at hay-time, 

D 
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and on days when it is too wet for fencing, ditching, 
etc., the percentage of ineffective days is very low, 
and under such conditions small also is the amount 
of labour employed. The practical farmer long ago 
recognised the truth of the foregoing, and he solved 
the problem by turning his land into a prairie, 
depending upon the importation of foreign feeding 
stuffs for the supplementary feeding of his flocks and 
herds, and, to a large extent, even of himself and 
his family. 



CHEAP POUTICAL NOSTRUMS 

Talk to a farmer of these matters, and invariably 
the only solution he can offer is Tariff Reform, or 
something to check the importation of foreign goods. 
Considering that the farmer himself useg such a large 
amount of foreign, food in the manner referred to 
above, the solution he suggests seems very contra- 
dictory. Whatever policy the political gods may 
have in store for us in the future we may rest 
assured that there can be no Tariff Reform, no 
guarantee of prices for home-grown products without 
a concomitant guaranteed minimum farm Nvage for 
the farm labourer, so that eventually the margin of 
difference between the cost of production and the 
sale price of farm products may be no greater than 
it has been in the past.* 

The writer owes no allegiance to any political 
party, and, it must be added, has little faith in any 
brand of political nostrums, so far as land is con- 
cerned, unless it provides for a far greater output per 

♦Since this book was written the " Corn Production Bill," which 
provides a minimum wage for farm workers, has been passed by 
Parliament and received the King's assent. 
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acre of land and more economical production. It '^ 
well, also, for farmers to keep in mind the simple 
truth that the man in the street will rule the man* otx 
the land, and in the absence of a crisis, as in the 
past, will demand cheap food. 

NO WEATHER GUARANTEE. 

There is just one point, however, that ought to be 
mentioned in* connection with guaranteed prices, 
and that is, that such prices are concerned with crops 
only when they are safely garnered. There is no 
guarantee for suitable weather for the cultivation of 
the land and the sowing and harvesting of the crops. 
A guaranteed price of 60/- per quarter for wheat is 
not of much use to a farmer when his crops are 
rotten on the ground I 

Guaranteed prices, or no guaranteed prices, whether 
in future a policy of Free Trade, Tariff Reform, or 
a Bounty System of Agriculture is adopted, there is 
no doubt that we must adopt a far more intensive 
system and a less risky one, — a system aiming at a 
lower cost of production, — in short, a Continuous 
Cropping system, when- once the value of the features 
of the system have been grasped. 

TILLAGE t). GRAZING 

Just as we, as a nation, have, in many respects, 
copied the German system in the art of war, it is to 
be hoped we shall also copy some of the German 
methods in the greater arts of peace, especially so as 
regards agriculture. That there is need for such may 
be gleaned from Mr. Middleton's book on " Recent 
Development of German Agriculture."* 

^ ..*Price 4d. Board of Agriculture and Fisheries, 3 St. James Sq., 
Westminster. 
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There are many striking comparisons in Mr. 
Middleton's production, but none more suggestive, or 
bears so much on the tillage question, as the 
following compilation, showing the average amount 
of farm produce obtained from 100 acres of cultivated 
land, obtained annually in Great Britain and 
Germany : — 





In Great Britain 


In Germany. 


100 acres of 


Feeds 46 to 50 people 


Feeds 70 to 75 people. 


land 


Grows 16 tons of com 


Grows 33 tons of com 




„ 11 tons "^"^ of 


,, 66 tons of 




potatoes 


potatoes 




'^„ 4 tons of meat 


„ 4J tons of meat 




„ 17i ofroUk 


„ 28 of milk 




Negligible quantity of 


„ 2f of BTigar 




sugar 





The cause of the greater production from the 
German soil is not far to seek. The German 
farmer had approximately two-thirds of his land 
under the plough. In Great Britain we had less than 
one-third, and in Ireland approximately one-eighth. 
No one need therefore be surprised to learn that, 
with the greater proportion of arable land, the 
German farmer should produce more grain and 
potatoes than the British farmer, but many experts 
were certainly greatly surprised to learn that the 
German also produced more milk and meat. 

They may also be surprised to learn that in the last 
ten years the Continuous Cropping system has made 
tremendous strides in Germany. Long before the 
authorities in these countries heard of my work, lead- 
ing German experts had visited me and investigated 
its merits. Again, whilst my British pupils generally 
had taken up the study of agriculture on the recom- 
mendation of the family doctor — ^because they had 
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either a decimal of a lung or a brain — ^my German 
students were always highly qualified men. 

We have long boasted of our superiority as live 
stock farmers, and from the standpoint of quality 
justly so, but we have overlooked the elementary 
fact that for stock-raising and stock-feeding, an acre 
of tilled land produces double and treble the amount 
of food that can be produced from an acre of similar 
land in grass. The truth of such a statement should 
be so obvious as to need no elaboration. Unfortu- 
nately, there is the greatest need to labour the point, 
not only as regards the farmer but with a great 
number of agricultural experts, in whose educational 
curricula agricultural economics evidently formed no 
part. 

, Mr. A. D. Hall states that (" Agriculture After the 
War,*' page 30), "from all available evidence, we 
may conclude that crops from land under the plough, 
when used for feeding cattle, will produce of either 
milk or meat more than twice as much as the same 
land will yield under grass." On the farm mentioned 
in Chapter I, figures have been obtained proving that 
the produce from the tilled land — ^that is the Con- 
tinuous crops when converted into beef and mutton — 
is slightly more than three times greater than was 
produced by the land when in grass. 



CHAPTER ly 

HOW TO CONQUER THE CUMAtE 

Reference has been already made to the difficulties 
with which the tillage or would-be tillage farmer is 
faced in connection with climate. It is now necessary 
to deal more specifically with this factor of climate, 
and for this purpose I must direct the readers' 
attention to the fact that the system of tillage usually 
followed in these countries is either the Norfolk Four 
Course System, or some modification of it. 

Now, the Norfolk System first came into existence 
in 1730, through the exertions of the second Viscount 
Townshend, who in that year retired from political 
life to Raynham, near Fakenham, in Norfolk, for 
the purpose of taking up the study of agriculture. 
The main feature of Lord Townshend 's system was 
to combine animal husbandry with crop-growing, 
two branches of husbandry which previously had 
been found to be mutually antagonistic. 

Prior to his time, land was either left in permanent 
pasture or doomed to continued corn-growing. For 
the latter, in order to clean the land, it was left 
fallow through the entire year at different intervals in 
the rotation. In some places it was fallowed alternate 
years. In other cases land, described in the quaint 
language of the period as " not being by nature 
foul," was fallowed every third or. fourth jear. 
Indeed to-day, in many places still, in the Southern 
and South-Eastern parts of England, so little progress 
have we made that it is still considered necessary, 
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in order to clean land and to make it fit for the 
growing of a good wheat crop, to leave it idle 
throughout an entire year. 

TO FERTILISE THE LAND 

Lord Townshend introduced a root crop — ^turnips 
after wheat — in place of the fallow. This crop was 
eaten in situ, so that the manure resulting from the 
consumption of the crop might fertilise the land for 
the next crop, and the treading of the animals con- 
solidate the soil and improve it as a seed bed. 
Turnips were followed by a crop of barley, then 
grass seeds and clover were sown, part of which 
latter crop, in the fourtlTyear of the rotation, was 
also eaten on the land, in order to fertilise it for 
the succeeding crop of wheat. 

Lord Townshend, probably helped by his Parlia- 
mentary experience, argued so forcibly in favour of 
turnip-growing on his lines that he earned the name 
of *' Turnip Townshend.'* It is interesting and 
encouraging to other agricultural pioneers to note 
that in spite of the social position which Lord 
Townshend occupied, and his forcible advocacy of 
the new system, there were for years very few people 
who followed his example. Anyhow he persevered, 
and the utility of his system, compared with the old 
fallowing system, was finally recognised, and in time 
universally adopted. 

fflGH PRICES ASSURED 

At tb6 time of the introduction of the Townshend 
system, or, as it is popularly known, the Norfolk 
system, social conditions were entirely different from 
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what they are to-day. A high price for farm 
products was an assured thing, as also were low 
wages and a plentiful supply of rural labour. 

In those days there was little loss from what the 
writer has called '* ineffective days*/' viz., the days 
when, through stress of weather conditions, it is 
not possible for the farm hands to carry on anything 
in the nature of land cultivation or harvesting. If 
weather conditions were bad, the rural labourers, 
who were paid in either cash or kind, were simply 
sent home and received no wages for the idle days. 

Indeed, in Lord Townshend's time there still 
prevailed, in many parts of these counties, a system 
of modified feudalism, by means of which the large 
land- owner could commandeer the services of the 
small farmer and his family, and other rural 
laboiirers, without any payment. Again, the small 
farmer and labourer, whose labour could not be 
commandeered in the manner indicated, had other 
rural industries, such as spinning, weaving, etc., to 
which they could turn their attention when weather 
conditions prevented them from working on the land. 

To-day, irrespective of the kind of work performed, 
and even if it is impossible to carry on any work on 
the farm, the farmer is obliged to pay the same daily 
wage to his workers. Again, no matter- how well 
an agricultural labourer is paid to-diiy, he will not 
work the frightfully long hours or at the same pace, 
as did his eighteenth-century prototype. 



SLACKNESS OF LABOURERS 



This comparative slackness of the present-day 
agricultural labourer, compared even with the last 
generation, is the subject of much criticism amongst 
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the farmers of to-day. Anyone whose association 
has been of a rural character is familiar with the 
stories which the old type of farmer tells regarding 
the number of hours of work, and the amount of 
work, that the agricultural labourer of forty or even 
twenty years ago could accomplish. 

One listens frequently to such stories, and if, like 
the writer, they are familiar with the day when, in 
certain districts at least, a scythe was considered far 
superior to mowing machine, the old swing plough 
superior to the modern chill-digging plough, and a 



CORRECTION. 

THK MAPS on PAGE 58 should be reversed ; that on the 
left hand being for August, and on the right hand 
for July. 
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present-day agricultural connection is a perpetual 
and profitable holiday, he can admit that, had he 
been compelled to continue working, or slaving, as 
was customary in his boyhood, he would have long 
ago abandoned anything in the nature of rural 
occupation. It is only a mule that can continue 
doing the work of a mule. 



RAINFALL AND TOXAGE 



Apart from the altered labour conditions, it is 
necessary to bear in mind that the Norfolk system 
and its modifications were started in the Eastern 
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the farmers of to-day. Anyone whose association 
has been of a rural character is familiar with the 
stories which the old type of farmer tells regarding 
the number of horn's of work, and the amount of 
work, that the agricultural labourer of forty or even 
twenty years ago could accomplish. 

One listens frequently to such stories, and if, like 
the writer, they are familiar with the day when, in 
certain districts at least, a scythe was considered far 
superior to mowing machine, the old swing plough 
superior to the modern chill-digging plough, and a 
wooden mattock and spade superior to the disc 
harrow; when hay elevators were unknown and the 
corn binders were only in their infancy, — one 
fervently thanks heaven that they were born so late. 

It is a digression, but it is well to bear in mind 
that much of the slavery on the laiid, even of the 
past generation, has, apart from low wa^es, had 
the effect of driving not only the labourer and the 
labourer's family, but also the farmers' sons, from 
the country into the towns. In the writer's own 
case, he can say with conviction, that whilst his own 
present-day agricultural connection is a perpetual 
and profitable holiday, he can admit that, had he 
been compelled to continue working, or slaving, as 
was customary in his boyhood, be would have long 
ago abandoned anything in the nature of rural 
occupation. It is only a mule that can continue 
doing the work of a mule. 



RAINFALL AND TILLAGE 



Apart from the altered labour conditions, it is 
necessary to bear in mind that the Norfolk system 
and its modifications were started in the Eastern 
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Counties of England, where the average annual rain- 
fall for the thirty-five years from 1876 — 1910 has 
varied from 20 to 26 inches, whereas in other parts 
of these counties, during the same period, the 
average annual rainfall has been : — 

England generally . . . , . . 33*4 inches. 

England, excluding the Eastern Counties . . 36 „ 

Ireland . . . . . . . . 40 „ 

Scotland . . . . . . . . 45 ;, 

Wales . . . . . . . . 46*9 „ 

These figures alone should furnish sufiBcient 
evidence that a system of tillage suitable for the 
English Eastern Counties is not suitable for general 
application, at least on anything approaching an 
extended scale. 

There are also other climatic conditions to be 
considered. Generally speaking, at least 80% of the 
tillage operations under a corn and root-^growing 
regime are confined to a brief period during the 
months of February, March, and April. In the 
Eastern Counties, or what may be described as the 
Norfolk area, the rainfall during these three months 
during the thirty-five years* period already men- 
tioned has been: — 

February . . . . • . . 1-57 inches. 

March .. .. .. 1-61 „ 

April . . . . . . 1*63 „ / 



Total . . 4-81 

Average per month .,. . . 1*60 ,-, 

Compare the rainfall in the spring months in the 
Norfolk area with that obtaining, say, in Ireland, in 
which country the system of Continuous Cropping has 
been evolved. ' 
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In Irdand, as shown by the following figures, we 
have nearly double the spring rainfall which is 
experienced in the Norfolk area, the actual figures 
being as follows: — 

February . . . . . . 3*16 inches, 

March . . . . . . 3*05 



April .. .. .. 2-63 



Total .. 8-83 

Average per month . . . . 2*94 






BAINFALL IN IRELAND 

The Irish figures are given here, because most of 
the writer's work in connection with Continuous 
Cropping has been carried out in Ireland, but a study 
of the rainfall maps printed in this volume will show 
that during the period referred to, for the South 
Western and Western portions? of England generally, 
the whole of Wales, and the Western portion of 
Scotland, — in short, in any district which, like 
Ireland, has a high annual rainfall, the spring 
precipitation, as in Ireland, is far greater than that 
experienced in the Eastern English counties. 



HARVESTING RUSH AND RISK 

Not only have the cultural operations in connection 
with the present system of root and corn-growing to 
be performed during a brief and unsuitable climatic 
period, but the garnering and harvesting of the crops 
must also be undertaken under somewhat similar 
adverse conditions. The month of August is usually 
the harvest month. Now, in the Eastern Counties of 
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England, which have been previously referred to as 
the '* Norfolk area," the average annual rainfall in 
August during the thirty-five years' period before- 
mentioned, has been 2.32 inches. A glance at the 
rainfall chart for August will show that there is a 
very big difference between the anaount of rain 
falling in the district referred to and in many large 
areas of the United Kingdom. There is really only a 
small section of the South Eastern coast of England 
where the average rainfall is less than 2.32 inches. 

Over about two-thirds of England, the South-East, 
the Midlands, and the North-East, the average August 
rainfall is 3.15 inches. The cort'eSponding figures 
for Wales, excluding a small area on the East and 
North-East coast, is 3.94 inches, whilst in Scotland, 
with the exception of a few small areas on the East 
and North-East coast (where the August rainfall' is 
3.15 inches) the rainfall for the month mentioned 
is 3.94 inches. In the remaining area, the Western 
portion generally, the August precipitation is over 
4 inches, as is also the case in Ireland. 

In short, throughout the United Kingdom generally, 
excluding one or two of the winter months, the 
August, or harvest month, is the wettest month of 
the year. 

Bright sunshine is all-important for the purpose 
of ripening and harvesting corn. In this respect the 
number of hours of bright sunshine in the different 
areas mentioned during the harvest months is worth 
studying. In the Eastern Counties not only is a 
comparatively low rainfall experienced, but the area 
is also blessed with a daily average of from 6 to 6.5 
hours of bright sunshine during August, the total 
for the entire month being 193 hours. The corres- 
ponding figure for Ireland is 4.6 hours average daily 
sunshine, with a total for the month of 143 hours. 
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A glance at another map given will show that 
over a large area of Scotland and England conditions 
as regards the amount of sunshine in August are the 
same as those in Ireland. 



GONQUEEINO THE CLIMATE 

It is beyond the wit of man to alter climatic 
conditions, but it is not a very difficult thing to alter 
our tillage system, so that it better fits in with 
exceptional climatic conditions. Nay more, we can 
so arrange our methods of cropping that much of the 
rainfall, which at present hinders tillage operations, 
will facilitate them. 

Further, whilst we cannot cause the sun to shine and 
to ripen our crops, we can modify our corn-growing 
methods, so as to ensure our cereal crops receiving 
a greater amount of sunshine during the ripening 
and harvesting periods. 

We can, in short, conquer the climate, instead of 
doing as we have done in the past, allowing the 
climate to conquer us. 



CHAPTER V 

UNSOUND SYSTEMS OF TILLAGE 

In actual practice there are, at the present time, very 
few districts where the Norfolk, or Lord Townshend 
rotation, is strictly adhered to. The Norfolk rotation 
is, as is well-known, a four year rotation, consisting 

of:— 

1st YeaVy — Winter-sown wheat; 
2nd Year, — Roots; 

3rd Year, — Spring barley with seeds; 
4th Year, — Seeds, hay. 

The general modifications which have been made 
in the Norfolk rotation consist mainly of a sub- 
stitution of different varieties of cereals for winter 
wheat and spring barley. In the Northern districts 
of England, Scotland, and Ireland generally, spring- 
sown oats have replaced the two last-named cereals. 
It is also more usual nowadays to extend the rotation 
to a five, six, or seven-year course, leaving the land 
a second or third year in grass, generally in pasture. 
Since roots are only grown once in the rotation, the 
proportionate area under these crops has decreased. 

On this question of roots we shall have more to 
say later, but, apart from the climatic and labour 
difficulties previously indicated, the writer argues 
that, except in districts of low rainfall and light soil, 
such as prevails on the Eastern coast of England, it 
is not economically possible or profitable to revive 
tillage on the Norfolk system, or on its present-day 
modifications. 

E 
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There are other reasons why the prevailing system 
of tillage, when weighed in the economic balance, is 
found wanting. This, it may be stated, is not a 
mere theory, but is the experience of most farmers. 
Otherwise, how is it possible to account for the 
diminution in the tillage area during the past 
generation ? 



DECREASES IN TILLAGE 

It is questionable whether it is fully realised to 
what extent this tillage decrease has taken place. 
The decrease commenced in the seventies, and was 
at its w^orst during the eighties. In the period 1903- 
1913 the arable area in Great Britain decreased by 
over 1,000,000 acres, whilst in Ireland during the 
same period 100,000 acres of arable land went into 
grass. Some authorities who are afflicted with that 
fell disease, mental laziness, and who have a great 
tendency to skim the surface of things, have ascribed 
the tillage decrease to indolence or ignorance, or 
both, on the part of the farmer. The practical 
farmer justly resents these imputations. v 

It is doubtful whether in Great Britain or Ireland 
any man has been more in touch with the practical 
farmer during the last few years than the writer, 
and, if he may be permitted to give an obiter dictum 
on the question, he has no hesitation in saying that 
he never found any great difficulty in his attempts to 
educate the farmer, whether British or Irish, when 
approached in the right manner. This means letting 
the farmer, whom one seeks to educate, know that 
in advocating what may seem very revolutionary 
methods, one is only speaking about what one has 
successfully accomplished, 
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True enough, there are many farmers afiQicted with 
both bodily and mental indolence, and one must 
admit that in the main farmers — as befits the con- 
servative occupation in which they are engaged — are 
very critical. Nevertheless, I hold that the more 
critical they are, the more progressive do they 
become, once they are convinced of the soundness 
of any doctrine, tested by practical, and not 
theoretical, methods alone. 

To return to our subject. We can best point out 
the economic deficiencies of the present tillage 
methods by taking some actual rotations and studying 
them in detail. 



A WELSH KOTATION 

Some time ago the Glamorgan Agricultural War 
Committee made arrangements for the waiter to visit 
a large number qf farms in the neighbourhood of 
Cardiff, for the purpose of studying in detail the 
existing methods of tillage, and suggesting improve- 
ments on them. - The rotation which exists in this 
district (it is also a rotation which is carried out in 
many other districts) is as follows: — 

1st Year, — ^Winter wheat; 

2nd Year, — Spring oats; 

Srd Year, — ^Roots; 

4th Year, — Spring barley with seeds; 

5th Year, — Seeds mown; 

6th Year, — Seeds grazed. 

With the rotation before us it is necessary to study 
other features of the district. In the first place, the 
average annual rainfall of the district for the thirty- 
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five years' period 1876 — 1910 is a very high one, 
viz., 41.7 inches. The August rainfall, — ^the harvest 
month, — ^be it noted, is also very high, being during 
the period referred to 4.5 inches, nearly double the 
rainfall of the Norfolk area, 2.32 inches. 

The average spring rainfall during the thirty-five 
years' period is also very high, being for February, 
March, and April inclusive 8.5 inches, — ^again nearly 
double that of the Norfolk area, 4.8 inches. Yet, in 
spite of the disparity in climatic conditions between 
the two areas, we find the rotations followed very 
similar in essential details. 

It must also be mentioned that the district has a 
comparatively high winter temperature — ^the tempera- 
ture being from October to March inclusive 43.5 
degrees Fahr. 

Another feature of the farming in the Glamorgan 
district is that, in addition to corn growing, sheep 
farming on a fairly extensive, and dairy farming on 
a less extensive scale, are followed. 



ITS WEAK POINTS 

The weak points of this rotation, according to the 
writer's views, may be tabulated as follows: — 

(1) Too great a bulk of work is necessary in 
spring and autumn, especially so considering the 
high rainfall at these periods. Even under the 
most favourable conditions, the rotation, as it 
stands, would necessitate a large amount of 
casual labour, which is not normally procurable, 
and often when procurable, is scarcely worth 
employing. 
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(2) The system is too risky. A backward 
season delays the sowing of the crops, resulting 
in diminished yields, whilst a wet harvest may 
result, and often has resulted, in the year's 
tillage crops being partly, or wholly, destroyed. 

(3) The land is only cleaned once in every five 
or six years. 

(4) The system of cropping is not suflBciently 
intensive, there being two whole winter periods 
when the land is uncropped, and a third period 
when the winter-sown crop, wheat, is not 
suflBciently advanced to prevent loss of soil 
fertilisers. 

(5) The great loss of nitrogen and other 
manurial ingredients on the uncropped land in 
winter is intensified by the high winterrainfall 
and the high winter temperature. 

(6) There is far too great an area under roots, 
which, because of the expense involved and the 
scarcity of hand labour, form an unprofitable 
crop. Roots are, also, on account of the many 
pests which attack these crops, a very risky 
crop. 

(7) The rotation does not provide sufficient 
green feeding, especially for ewes and lambs in 
spring-time, and does not yield sufficient 
albuminous food for general feeding. 

(8) More atmospheric nitrogen should be 
fixed in the soil by the growing of more 
leguminous crops. 
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(9) The rotation of crops and the disposal of 
same (corn and straw are largely sold off) result 
in insufl&cient humus for the soil. In con- 
sequence, the soil, which is of a fairly heavy 
nature, has become very deficient in humus, and 
gets into the condition known to practical 
farmers as ** sad," which results in the land 
being difficult to till, and does not, on account 
of the humus deficiency, retain either moisture 
or heat. 

The main object of the writer's visit to this 
district was to suggest an improved system of 
cropping, and this will serve to illustrate how many 
drawbacks of the old rotation can be eliminated by 
modifying the present rotation in accordance with 
his suggestions. 



AN IMPROVED ROTATION 

Before setting down the improved rotation, which 
the writer suggested for adoption in the Glamorgan 
area, it is necessary to point out that the farmers 
concerned only undertook to make any change in 
their present system on condition that the area 
under corn was not reduced, and that the suggested 
modifications would not involve a wholesale departure 
from the existing methods. 

Attention is directed to these points, because in the 
writer's opinion, the modified rotation could be 
further improved by substituting a greater area of 
forage and fodder crops in place of some of the corn 
area, or such crops might well be substituted for 
what in the district is, by courtesy, classed as 
pasture. 
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The suggested rotation is as follows: — 

ist Year's Break, Late summer or early 
autumn-sown corn, grazed in autumn and spring 
with sheep and inter-cropped with a forage crop 
of ** winter greens." 

2nd Year's Break, The forage crop consumed 
on the land by sheep in February, March, and 
early April, and then spring oats sown, which 
in turn would be inter-cropped with a tare crop. 

3rd Year's Break. Tares sown as inter-crop in 
the second year, grazed in the autumn of the 
second year, and in the spring of the third year, 
then inter-cropped with ** winter greens." The 
tares in the summer of the third year cut for 
hay, or ensilage, and the ** winter greens " to 
provide winter feeding from October until the 
end of March. 

4th Year's Break. Spring corn, with which is 
sown seeds and sainfoin. 

5th Year's Break. Seeds and sainfoin first 
crop " hayed," aftermath ensiled. 

6th Year's Break. Seeds and sainfoin pas- 
tured, then sown with summer corn as in first 
year. 

A study of the modified rotation will show that, 
from the beginning to the end of the rotation, the 
land will be at all times carrying a crop. 
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During the first three winters of the rotation 
valuable sheep-feeding, at very hungry times of the 
year, will be consumed on the land. This will add 
to the humus contents and the general fertility of the 
soil, will also keep the land covered in winter, and 
prevent " leaching *' or washing out of the land of 
plant food. 

Not only would the land be improved by such 
treatment, but also the sheep. In fact, as any 
successful sheep farmer will readily corroborate, this 
green feeding in the early spring for ewes and lambs, 
and a good breadth of green forage in autumn and 
early winter, for the fattening of hoggets, tegs, and 
culled ewes, or backward lambs, are absolutely 
essential for success. 

VALUABLE SHEEP FEEDING 

It will be noted that under the inodified rotation, 
roots are not included, but apart from sheep, 
succulent feeding is required for the horned stock. 
Such succulent feeding is provided in the " winter 
greens " grown in the third year's break, and by 
the ensilage made from a portion of the tares, grown 
also in the third syear, and from the ensilage made 
from the seeds and sainfoin aftermath in the fourth 
year. The cleaning of the land, instead of being 
confined to once in five or six years, would be 
practically continuous throughout the entire rotation. 
On this latter point there is a feature in connection 
with Continuous Cropping of the greatest importance. 

DENSE FOUAGE CROPS 

Every tiller of the soil must have noted that the 
time when the weeds make the greatest headway is 
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when the land is not carrying a crop. Also that the 
weeds always make their greatest growth amongst 
any portion of a crop, where, for one reason or 
another, the crop is poor. 

The lesson taught by these observations is obvious. 
If the land at all times, as is the case with Continuous 
Cropping, is occupied by useful crops, the weeds 
never get the chance of becoming established. 
Particularly so is this the case where such dense 
foliage crops as giant r ftpft^ ^yHy prAAng {^tiH nfhftr 
types of winter greens, and also such a smothering 
crop as tares, are grown. 

To put the case in a nutshell. Once a Continuous 
Cropping rotation is followed, the necessity for 
weeding is practically dispensed with. 



results: a small cake bux 

Where inter-cropping methods are followed, that 
is, where each crop serves as a nurse crop for the 
next, there is no necessity for resorting to anything 
in ihe nature of hand- weeding or hoeing. Cultivation 
between the rows of the growing crops, with a 
triplex cultivator, in order to^ prepare the necessary 
seed bed for inter-crop, is sufficient to keep the weeds 
in subjection. 

Another valuable feature of the rotation, and one 
which has been indicated in an earlier chapter, is 
the growing of a large bulk of albuminous food. 
This, no matter what style of stock-breeHmg may be 
followed, results in a very small cake bill. Again, 
some of these albuminous foods, notjsibly tares and 
sainfoin, have the remarkable power of absorbing 
nitrogen from the atmosphere, in sufficient quantities 
as to serve not only for their own nourishment, but 
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to enable them to store in the soil a good supply of 
this potent and otherwise expensive fertiliser, for the 
succeeding crop. 

The possibility of obtaining cheap nitrogen in the 
manner indicated has long been known, but only a 
few agricultural authorities, and still fewer farmers, 
have realised it, or at least applied this knowledge 
to farming practice on anything approaching an 
extensive scale. 



WHY IT IS LESS RISKY 

The feature of the modified rotation of special 
importance is, that not only is such a rotation likely 
to be profitable, but the- rotation is practicable. It is 
practicable from the standpoint of labour and climate, 
and what is of equal importance, is far less risky 
than the usual system of cropping. 

To elaborate the foregoing claims at the risk of 
repetition, a close study of the usual rotation followed 
in the district will show that, in practice, with the 
exception of winter-sown wheat, all the crops have 
to be sown in spring-time, under what are usually 
atrocious weathej conditions. Some preparation of 
the land before spring-time is possible, such as the 
ploughing of the lea and stubbles. This latter work, 
though in actual practice, is often only theoretically 
possible; and tt ) same may be said as regards the 
sowing of winter wheat. 

In winters like the past — and how many such 
winters have we had in recent years I — access to all 
except the lightest of land, except for lea ploughing, 
has been well-nigh impossible. Throughout these 
countries generally, from early October, when wheat- 
sowing is, in theory, being proceeded with, to the 
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end of November, it has not been possible, through 
rainfall and the absence of drying winds or weather, 
to sow one-fourth of the wheat area, which the 
average farmer, without any compulsory tillage 
measure, in reality intended. 

In the new year the farmer hoped against hope, 
that the weather would ** take up," and give him a 
chance to sow his wheat ci'op. The weather in the 
first half of January continued wet. The wheat 
which was sown in early October, and that ** put 
down in snatches," after potatoes and roots in 
November, mostly perished with the constant wet. 
Then from mid-January onwards came two or three 
weeks of frost and snow, which lasted to mid- 
February. The frost then cleared off, the weather 
for two or three days remained dry, just long enough 
for the frost to leave the land, then down came the 
rain again, and, continued well into March, when we 
had another fall of snow. 

That winter was undoubtedly rather more trying 
than the average winter, but there has been a 
sufiiciency of bad weather conditions during what 
may be termed the tillage decay period to convince 
the average farmer of the futility of trying to till on 
the ordinary lines under what are average conditions. 



CHAPTER yi 

A REVOLUTION IN CORN- GROWING 

Before proceeding to discuss Continuous Cropping 
rotations further it is necessary to study in detail the 
actual cultural and other operations in connection 
with the growing of the individual crops. 

At the outset, it may be remarked that, whilst it 
is possible, in a small volume, to give much 
information in connection with the growing of 
Continuous Crops, there remain certain features 
involved which the writer feels entirely incapable of 
dealing with, either by the medium of spoken or 
written language. 

This is true, as all practical farmers are aware, of 
all crops. Often the writer has been called in to 
inspect a crop which for some reason or other 
unknown to the farmer was not making headway. 
Immediately the writer has been able to diagnose 
the cause of the stagnant growth. In other words, 
one acquires a subtle, innate knowledge in connection 
with the growing of any crop which it is not possible 
to put into words, or, perhaps it would be more exact 
to say, to put into words few enough to be contained 
in an ordinary book. 

Of necessity, therefore, the reader must be content 
with a few general principles, and must acquire his 
knowledge in exactly the same way as the writer 
acquired his — by actually growing the crops over a 
succession of years, and by facing the many problems 
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which will arise with that frame X)f mind that leads 
one to regard every failure as just another step 
towards success. 

THE WIBBERLEY WAY OF CORN- GROWING 

Prior to the war, the writer had devoted most of 
his attention to the growing of fodder and forage 
crops in connection with the Continuous Cropping 
system. The reason for this was that practically all 
his agricultural work was confined to Ireland. He 
also held the opinion that the Irish small farmer 
(85% of the farmers of Ireland, as I have said before, 
have not more than 50 statute acres of land) could 
obtain better results by producing crops for subse- 
quent conversion into such easily marketable com- 
modities as beef, mutton, pork, milk, and milk 
products, rather than by attempting, handicapped as 
they are by a wet climate, to compete as corn- 
growers at pre-1914 prices with the foreign farn>er. 

Even to-day, though corn prices are so much 
higher than they were before the war, the writer 
holds strongly to the view that corn-growing on the 
ordinary tillage system generally is not capable of 
being extended to any great extent on the old line^. 
By extension is meant, not an insignificant increase 
of 10% ^ on the tillage area, but extension which 
would eventually result in a grass field being as scarce 
as a tilled field is now. 



NO WEATHER GUARANTEE 

\ 

There is also this point. The present high prices, 
and the guaranteed prices, only pertain to the corn 
and other crops when they are safely garnered. 
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There are no guarantees of weather in which to save 
the crops, and, so far as England is concerned, as 
the writer knows frqm bitter experience, no present 
guarantee that the labour necessary for the saving 
of the crops will be available. 

If corn-growing is to be genuinely revived, then 
we must adopt more progressive and safer means of 
raising and harvesting the crops. We must hammer 
out some system of growing cereals less dependent 
on the weather, less risky, and one which does not, 
as does the present system, demand an unbalanced 
supply of labour. 



PEINCIPLES OF THE SYSTEM 

Before dealing with the writer's improved growing 
system, which later, if one may judge from the 
favourable comments made by our leading agri- 
cultural authorities, is likely to effect a corn-growing 
revolution, the writer wishes to point out that while 
he is thoroughly satisfied as to the utility of the 
system, he has by no means brought it to perfection. 

In fact, for many reasons, he would have much 
preferred to defer writing on the subject for a few 
years, but the desperate needs of the times^compel 
him to put before his fellow-farmers the results of 
his experiments, in the hope of inducing others to 
test his system on a wide scale. Further, these are 
times when ordinary methods of caution must be 
cast aside. 

Corn is an annual plant, and like other annuals, 
its natural tendency is to flower and produce seed in 
one year, and then die off. If this tendency is 
checked, assuming certain conditions to obtain, the 
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plant persists in its original tendency to flower and^ 
seed, and is convertible into a " biennial." 

This phenomenon is familiar to most farmers in 
the case of annual grasses like Italian rye-grass, 
which if grazed, instead of being mown, and thus 
prevented from reaching the seeding stage, will 
continue to grow for several years. 

The fact that an annual plant is convertible into 
a biennial is one well-known to anyone who has even 
a very elementary knowledge of botany. But, 
strange as it may appear, — Agriculture can furnish 
many such anomalies — no previous effort has been 
made to turn this elementary scientific fact to 
practical use. Yet the possibilities in the direction 
indicated, as will be seen later, are tremendous. 

As regards corn-growing, this phenomenon of 
second growth can be made of the greatest possible 
utility. It enables the farmer to spread out the 
labour of land cultivation, the sowing and harvesting 
of his crops over a very considerably extended period, 
and, as will be readily understood by the practical 
man, permits the subsequent cultivation and cropping 
of his corn stubbles to be spread out instead of being 
confined to two brief and uncertain periods in winter 
and spring, when weather conditions are in most 
cases decidedly against tillage operations on an 
extended scale. 

This new system briefly consists of sowing a 
portion, at least, of the corn break in the previt)us 
summer, and other portions in early and late autumn, 
instead of sowing all the corn in winter and spring. 
When the corn is sown at the different times specified, 
the crops ripen at different intervals. Hence, in 
actual practice, this system means a com harvest 
extending over six to eight weeks, instead of being 
confined, as is often the case, to a few days. 
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Let it be clearly understood that in advocating a 
change in the time of year for corn sowing, the 
writer does not recommend that no corn should be 
sown at the usual time of year. In recommending 
the sowing of summer and autumn corn, he does so, 
not with any idea at present of inducing any 
decreases in the ordinary corn area, but with a desire 
to show how the amount of cereals and other crops 
can be increased by a combination of the existing 
and by new methods. 

The new method, in language easily understood, 
offers an extra string, or several extra strings, to the 
fanners' bow. 

THE TBIE FOR CORN SOWING 

The necessary conditions for success for summer 
and autumn-sown corn,^ so far as the writer's 
investigations have gone, are : — 

1. A sufficiency of moisture in the early stages 

of growth. 

2. A sufficiency of available plant food. 

3. Grain of a hardy nature, with a good tillering 

capacity. 

As regards moisture, it will be seen at the outset 
that the very weather conditions which are con- 
sidered to be the most unsuitable for the ordinary 
system of corn-growing — such as heavy spring and 
autumn rainfalls and paucity of sunshine in August — 
are the very conditions favourable to the new system, 
or to the Continuous Cropping generally. 
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Summer-sown corn, for the present purpose, may 
be taken to mean corn sown in July or August. 
Autumn-sown corn means that put down in Sep- 
tember, and early winter corn that put down in 
October or November. 

SUMMEB-SOWN CORN 

The earlier the corn is sown the greater is the need 
to pay attention to the conditions mentioned above. 
Here we come to a very interesting point. In 
practice, summer and autumn corn will be usually 
sown on a second or third year's seed lay. Now, 
for the ploughing and cultivation of land in late June, 
July, and often early August, it will be found that a 
considerable rainfall is necessary. 

In practice, the summer rainfall very often means 
hanging up very important hay harvesting operations, 
and the result is that the whole staff of horses and 
most of the men are idle, or if not idle the latter are 
turned on to what has become known in farming 
phraseology as ** fiU^up jobs " (white- washing is a 
very favourite one). 

These periods of idleness, or semi-idleness, result 
in a very great loss to the farmer. It is exactly 
under such conditions that the summer corn 
ploughing and cultivation can be proceeded with 
under ideal conditions. The days are long. The 
soil turns up very friable, and does not require half 
the harrowing necessary in spring-time to cover in 
the seed when broadcasted, or to prepare a seed-bed 
when the corn is drilled. 

Further, possibly due to the more rapid growth 
which corn makes in its early stages when sown at 
the time mentioned, or because the pests are less 
active, little trouble is experienced from wire- worms 
or leather- jacket grubs. 

F 
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A favourite argument is, that since this system of 
corn-growing is dependent on a supimer rainfall, the 
farm work in a dry summer may get just as much 
behind time, and be as much dependent on the 
vagaries of the weather, as is the case under the 
ordinary system. 

Nothing of the kind. The corn sowing imder 
dry weather conditions may be delayed, but the 
cutting and saving of the hay and vetch crops 
may be proceeded with. Also early ripened corn, 
when once a Continuous Cropping rotation has been 
established, will be ready for cutting at the time 
mentioned, July and early August. 

IX STARTS THE PLOUGH 

I 

In fact, once the system has been established, the 
farmer will find himself working according to the 
formula: " the rain that stops the reaper starts the 
plough." ' 

There is just one other point, but a subtle point, 
one which few people will realise the significance of 
until experience points its truth. It is this. As a 
general rule, a period of dry weather is usually 
followed by a period of wet weather, and vice versa, 
so that, in practice, we find a very dry June or July 
followed by a very wet July or August. 

Therefore, to take an example, and one which 
helps to demonstrate the elasticity of the system, let 
us say, a dry July happens. What is to be done? 
Push on with the hay and tare and early corn harvest. 
Don't worry about the corn. Sow it all in August, 
or when the weather breaks. Conversely, in a wet 
July or late June, get rid of the corn-sowing against 
the time the weather permits of harvesting operations 
being proceeded with. 
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All this may read as a very simple explanation, 
but impossible of accomplishment. But the re€uler 
may satisfy himself that the writer is merely stating 
what is his own experience and is his own farming 
practice. 



A QUkSTION OF RAINFALL 

As a general rule, in districts with a 30-indi or 
more annual rainfall, summer moisture, sufficient to 
permit of ploughing of the second or third year's lay, 
is not lacking. 

For instance, in the British Isles for the thirty-five 
year period 1876 — 1910, the average July^ rainfall has 
pnly been less than 2.36 inches east of a line from 
Hillington, in Norfolk, to Portland Bill, in Dorset, in 
Lincolnshire, and along a strip of the English East 
Coast. 

During the same period the August rainfall has 
only been less than 2.36 inches in a small bit of 
country east of a curve starting at Yarmouth, passing 
to the East of Cambridge and Rothamstead, and ending 
about St. Leonards. August, the harvest month, as 
a matter of fact, is one of the wettest months of the 
year. 

The second condition for the sowing of summer 
corn, viz., a readily available supply of plant food in 
the early stages of growth, is all-importanti Most 
of the writer's early failures later proved to be due 
to ignorance of this essential condition. 

Purely owing to the mistake of a workman, who 
was ordered to go and commence spreading artificials 
"at the eastern end of a field," and who under- 
stood, as is generally understood amongst the Irish 
peasanti'y, the eastern . to mean the right-hand, a 
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portion of a field intended for summer corn received 
a liberal dressing of fertilisers which was intended 
for another part of the ^me field just sown with 
rape. 



EFFECT OF MANUIUAL DRESSING 

The effect of the manurial dressing was most 
striking. The part unmanured produced a sickly, 
weakly growth, which " yellowed " in early winter, 
looked miserable in spring, became very weedy, and, 
to all intents and purposes, was a failure. The 
manured portion — ^the crop was rye, sown on July 
12th — ^gave a magnificent green fodder crop in 
October, quite 10 tons to the acre, which was fed 
to dairy cows, and a well-ripened full grain crop of 
corn out on July 15th in the following year, and 
yielding 45 bushels (56 lb. bushels) of grain and 2| 
tons of straw per statute acre. Yet this field sown 
in the ordinary manner would have been considered 
quite rich enough for a corn crop without fertilisers I 

The writer's theory as to why summer-sown corn, 
even on land in good heart, requires artificial 
manures is a§ follows: — ^Land upon which corn is 
sown in^ spring-time has usually been ploughed 
several months before seeding. Hence the turf has 
an opportunity of decomposing, and being converted 
into available plant food. In virtue of this the 
weathering effect incident to \vinter or early spring 
ploughing results in additional supply of soluble 
fertilising elements. 

With summer- sown corn the seed is sown 
immediately after ploughing, and before the turf has 
had time to decompose, or any weathering effect has 
taken place. It is, therefore, necessary in order to 
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nourish the plant in its early stages, to give the crop 
a dressing of suitable artificial manure, say from 2 
to 4 cwt. of superphosphate or slag, and 1 to 1^ cwt. 
of sulphate of ammonia per statute acre. Prom 2 to 
3 cwt. of kainit may also be added on the very poor 
or lighter land when this manure is procurable. 

• 

THE '* LODGING " OF CORN CBOPS 

Farmers with fairly good land may hesitate about 
applying a liberal dressing of artificials to lea corn, 
for fear they may cause the corn to fall or " lodge." 
Since, however, summer-sown corn will ripen from 
four to six weeks earlier in the year than spring or 
winter-sown, and in consequence, usually during far 
better weather conditions for harvesting, there is far 
less danger of lodging in the case of the former than 
in the latter. 

As regards the manuring of summer or early 
autumn-sown corn on medium or poor land, the cost 
of the artificials will well repay the outlay, as, by 
forcing on the crops, very valuable grazing for young 
stock and sheep is ensured for October and November 
— ^a very hungry time of the year. 

Under certain conditions, the summer-sown crop 
can with advantage be cut in late autumn for feedings 
as soiling to dairy cows, or for conversion into 
ensilage without in any way lessening the yield of the 
grain and straw from the crop in the following 
harvest. 

THREE CROPS IN ONE YEAR 

A third condition for success with summer-sown 
corn is the sowing of a hardy variety of corn, with 



FARMING ON FACTORY UNES 

well-developed tillering capacities, the kind of grain 
sown being varied according to the time of the year, 

For very early sowing the writer's experiments 
indicated that, of all kinds of cereals, rye is the best. 
This he has successfully sown as early as June 20th; 
has cut it for green soiling in early September; cut 
it again for the same.purpose in mid-April; and again, 
as a grain crop, in early August, thus obtaining two 
soiling crops and a grain crop from the one seeding 
within the year. 

Rye cannot be cpt twice in the manner indicated, 
except on very rich land, but it is generally better to 
be content with grazing an early-sown crop with young 
stock, or better still, with sheep in autumn and 
spring. 

Further, sowing as early as June, except under 
unusual circumstances, such as the reclaiming of 
waste or mountain land, or after early potatoes in 
favoured localities, is not recommended. In ordinary 
practice, or in ordinary rotations, seed hay would 
not be cut and carted early enough to permit of 
such early sowing. The variety of rye which seems 
b,est for early sowing is the Giant Essex rye. 



SUMMER- SOWN OATS 

,^^J <«»l»l lllll**! 



So far the writer has made no experiments with 
oats sown earlier than AugusWst. Oat crops sown 
on or after that date Bave proved very successful, 
wherever the conditions previously referred to have 
obtained. The most suitable variety of oats for early 
sowing so far has proved to be the common winter 
tawny oats. This oat is very hardy, and has a 
wonderful capacity for tillering. 



A REVOLUTION IN CORN-GROWING 87 

No experiments have yet been made with the 
sowing of winter wheat prior to September . Any 
hardy winter variety, particularly tte Jbearded 
varieties of wheat and barley seems to be suited for the 
purpose. The tillering and hardiness of the chief 
varieties of these two grain crops, suitable for different 
localities, are sufficiently well-known amongst farmers 
as to call for no special description. 

RTE AND BARLEY 

As far as these experiments have gone, the general 
recommendations as to the varieties to be sown at the 
different times in summer and autumn are: — ^Land 
ploughed and ready for seeding in July may be sown 
with Giant Essex rye. (The quantity of seed per 
statute acre recommended is about 14 to 16 stone of 
14 lbs.) Land ploughed and ready for seeding in 
August may be sown with rye Or winter tawny oats 
at the rate of 14 to 15 stone per statute acre. 

The general seeding for winter barley will be from 
12 to 14 stone, and for winter wheat 12 to 16 stone 
per statute acre respectively. The earlier the 
respective crops are sown the smaller the amount of 
seed required. * 

Rye, as a cereal crop, is not, for its grain or straw- 
producing capacity, as profitable as the other 
varieties of cereals. Taking into consideration the 
greater amount of rye as a fodder crop, com- 
pared with the fodder yielded by the other 
varieties of grain, the total value of the various cereal 
crops will be approximately equal. Further, as 
previously stated, rye can be sown earlier and will 
also grow on poorer land than other cereals. For 
these reasons it offers an opportunity to many farmers 
of extending the area under cereals. 
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The subsequent treatment of a summer or autumn- 
sown corn crop is all-important. The writer's 
experiments have clearly proved that when a 
sufficiency of moisture is available in districts of, say, 
over a 33-inch rainfall, and when the land is in a 
good state of fertility, any variety of cereals can be 
cut green before the grain has shot, and will' grow 
again and ripen as a corn crop. It is, however, only 
recommended, until the results of further experiments 
are available, that farmers should cut the rye crop 
for soiling purposes, and that the other crops should 
be grazed — the early-sown in autumn and the late- 
sown in spring only. 



CHAPTER VII 



EXTENDING THE HARVEST 



The actual method of grazing a crop is of importance, 
and serves as kn opportunity of directing attention to 
another important feature of the new corn-growing 
system. If a farmer has, say, 40 acres of corn, all 
sown at the same time, he can, by the exercise of a 
little judgment in the grazing down of the crop, vary, 
within certain limits, the time of ripening of different 
sections of the crop. 

For instance, in the case of, say, a 40 acre crop of 
rye, sown in early July, the 40 acres could be divided 
into four sections, A.B.C.D., of 10 acres each: — 

Section A. grazed from mid. to the end of August. 

Section B. ,, ,, the 1st to mid. September. 

Section C. ,, ,, mid. to the end of Sep- 
tember. 

Section D. ,, ,, the 1st to the end of 

October. 

Section D, of course, having the longest period of 
growth, will be most advanced, and will, therefore, 
supply a longer grazing period. Section C. also, in 
most years, will give grazing for three instead of two 
weeks, it being assumed, of course, that the same 
number of grazing ' animals are being grazed 
throughout. 

According to the season, Section A. and B. may be 
*' nibbled over " again during November. Or if by 
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this month the growth is not sufficiently advanced, 
these two sections may be left over until the following 
April. Sometimes they are ready for mid-March, 
when magnificent leeding for ewes and lambs will be 
available. Indeed, is there anything under heaven 
more delightful than ewes and lambs on a fine day 
in early spring oa a field of green feeding ? 

If this plan of grazing be followed there will be 
an interval of several days between the ripening of 
the different sections. Section C. will be ready first, 
D. follows, then A. and B. The two latter will give 
the earliest feeding in spring, and be, of course, 
grazed first, and in consequence will ripen a few days 
later than C. and D. 

The whole aim of this sectional gracing, as is the 
whole aim of Continuous Cropping, is to divide the 
labour on the farm — the running of the farm on 
factory lines. 

The* possibilities in this direction are many. 
Beside tl^e sowing of the corn at different times and 
the subsequent grazing, the labour of sowing and 
harvesting is spread over a very long period. Such 
a division of labour at the present time is of the 
greatest importance. 

An even distribution of the labour on a farm 
throughout the year enables the farmer, during times 
of stress, to '' Carry on/' not only to maintain his 
present area under cultivation, but, with his present 
staff of horses, men, and machinery, to increase it. 



TROUBLE FROM BmDS 



One of the big drawbacks to the system of corn- 
growing on the above lines is the amount of loss 
sustained by the ravages of birds on the early-ripened 
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corn. This difficulty is not insuperable. It is when 
an isolated plot is sown, and ripens earlier than the 
other corn in a district, that the greatest damage is 
done. 

The remedy is for a number of farmers in a locality 
to take up the work simultaneously, so that the attack 
from birds is not confined to a small area. Seldom, 
though it may be different in these times of stress, 
is it likely that a number of farmers in any locality 
are disposed to take up any new method simul- 
taneously. Generally they prefer to adopt the "sit- 
on-the-fence*' attitude, and watch the results of some 
pioneer. 

In the writer's own case he has surmounted, to a 
certain extent, the difficulty indicated by confining his 
early corn sowings to rye. Perhaps because rye is so 
well bearded, birds do not do much damage on an 
early ripened crop of this cereal. In the case of oats 
the loss sustained has been frightful, and in the early 
experiments the fields of early-sown oats had to be 
cut in an unripened condition, and made into hay. 

With early ripened wheat of a bearded variety, the 
writer's crops have not suffered to any great extent, 
but as previously stated, no experiments have yet 
been completed with very early-sown crops of this 
cereal. 

In practice, in the cooler and wetter parts of these 
countries — ^that is, in the slower ripening districts — ^I 
have found that, bad as is the damage from sparrows 
and linnets in the case of early-ripened corn, it is 
certainly much less than that usually sustained in 
such districts by late harvests, with the usual 
accompaniment of bad weather, " lodged " com, and 
the damage done by birds. 

This bird trouble^year by. year seems to be getting 
worse, and perhaps, when we do really seriously set 
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about our farming operations, some conjoint effort 
will be made amongst farmers to reduce the pest. 



WINTER-PBOUD CORN 

In certain areas, generally in the southern districts, 
quite a large acreage of the oat crop is sown in early 
winter — October and November — in addition to 
wheat. Without going so far as the writer has done, 
many farmers in other parts of the country could 
undoubtedly extend the area under winter oats to 
advantage. 

In districts where the practice is common, and in 
most districts where any variety of winter cereals are 
sown, farmers often, in spite of ideal weather 
conditions, purposely delay the sowing of winter 
cereal crops until what is recognised in the district 
as the suitable date. 

The writer has often discussed this question with 
such farmers, and learned that the reason for delayed 
sowings is to avoid the corn becoming " winter 
proud,'* i.e., advanced in growth before bad weather 
sets in, or, in the case of an open winter, to prevent 
the foliage becoming very dense in spring-time, and, 
in consequence, more likely to produce straw than 
grain. 

If there be one thing more than another in our 
agriculture that can be described as a " bogey," it is 
this fear of "winter-proud" corn. For one acre of 
autumn or winter-sown corn which suffers from 
becoming *' winter proud," there are twenty acres 
which suffer from being sown too late, and, in 
consequence of bad weather happening when the crop 
- in a weak state, it is wholly or partially lost. 
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It is a difficult matter to revive a ' ' winter scalded ' ' 
crop of corn, but a very simple matter indeed to check 
any tendency to ** winter pride/' In fact it would 
be a step in the right direction for the farmer to try 
by early sowing and the application of suitable 
manures, to induce his crops to become " winter 
proud/' and then correct \he tendency by " nibbling 
over " the crop with sheep in early winter. 

A far better *' stand " would then, under most 
conditions, be obtained, and the better root develop- 
ment, which would follow the adoption of the 
practice would, in addition, better enable the crop to 
withstand adverse weather conditions. 



TO ANTIOn>AT£ A BUSH 

Before leaving this matter it is very necessary to 
point out that the summer and autumn sowing of 
corn, anywhere except in the southern counties of 
England, and where inter-cropping methods are 
followed, is absolutely essential if the intention is to 
follow with a crop of autumn-sown tares. 

Even where good weather conditions obtain at 
harvesting times there is usually such a rush of work 
in districts wJiere the corn ripens late, siay in 
September, that there is no chance of getting the 
stubbles cleared, cultivated, and sown with a tare 
crop sufficiently early for the tares to be well enough 
advanced in growth to withstand the winter. 

Just as happens with the ordinary crops of late- 
sown wheat, it will be discovered that the late-sown 
tares have not got a sufficient development of root 
to withstand bad weather, and, even where they 
survive the winter, the crop cannot be cut sufficiently 
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early in the following summer to permit of the sowing 
of winter greens in time to have the latter fit for 
feeding in autumn and winter. 

Pretty much the same happens throughout the 
entire rotation. Every crop is behindhand, and the 
work gets into that detestable condition known in 
Great Britain as being " on the drag," and in 
Ireland, in the more descriptive language of " pulling 
the devil by the tail/' 

It is to avoid this state of affairs that I 
wish to emphasise the importance of being early 
both with the sowing and saving of the corn crop — 
the first crop usually sown in a Continuous Cropping 
rotation. Even where an early harvest is induced 
(for that, in substance, is really what this new 
method of corn-growing means) the sowing of an 
extensive area of corn stubble is not always possible. 

The labour of autumn cultivation can, however, be 
lightened by adopting the method of inter-cropping, 
and the use of Quicker working implements, both of 
which are dealt with in another chapter. 



CHAPTER tVIH 

THE GBOWUNG OF TABES 

^ As a general rule, in a Continuous Cropping 
rotation, a lea corn crop is followed by a crop of 
mixed vetches and cereals. Sometimes peas and 
beans are also added. All the different types of 
mixtures, are referred to as * • tares." 

Tares form one of the most valuable crops in the 
system, whether the object be the production of beef, 
niutton or milk. Because of the high feeding value 
of the crop, and because it contains such a high 
percentage of proteins, or albuminoids, a good 
breadth of tares enables the farmer to produce these 
food products in a very economical manner. 

We shall have more to say on this point later, but 
in passing, it may be remarked, that the reason why 
the writer was able to turn out, in one year, finished 
beef and mutton to the value of £5,188 14s. 7d. on 
' the farm referred to in the first chapter, with an \ 
expenditure of only £81 2s. 2d. on purchased cakes \ 
and meals, was because of the large amount of tares 
grown and used for green soiling, as hay and \ 
ensilage, along with an equivalent area of " winter '• 
greens," which also have high albuminous contents. 

VALUE OF TABES 

There is nothing new in growing tares. In Southern 
English counties they have been grown from time 
immemorial, as they also have been elsewhere. There 
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are few farmers who are not aware of the value of 
the crop for soiling, and in sheep districts for folding, 
but few farme;rs or agricultural experts seem to have 
realised the possibility of the crop as hay or ensilage, 
and the improvements in the methods of growing the 
crop, which are possible. 

Not an agriculturist in a thousand is even aware 
that the crop can be cut twice and even three times 
in the year, by improved methods of cultivating, 
manuring, etc. Many, who for years have grown the 
crop, are of opinion that it is a difficult crop to 
convert into hay. In fact in tare-growing districts 
there is an axiom that a man con only hope to make 
one good tare hay crop in his lifetime. 



CAUe2 OF FAOiURE 

The reason for the prevalence of this latter opinion 
is very simple when one comes to investigate the 
matter. Invariably far too great a proportion of 
vetches to cereals or pulse is sown . As a result, the 
tare Crop,* when ready for cutting, is a frightful 
tangled mass of vegetation, presenting great difficulty 
in cutting and still greater difficulty in curing. 

A crop resulting from the usual tare mixture that is 
sown cannot be cut, with any degree of satisfaction, 
with a mowing machine, especially in a damp season. 
Even with the assistance of several people provided 
with forks to pick up the stuff in front of the mower, 
and afterwards part the swathes from each other, the 
task is a difficult one. Often the crop has to be cut 
with slow and expensive scythe labour, and, when 
the cutting of such a crop has been finally 
accomplished, either by machine or scythe, no ordi-. 
nary hay harvesting implement, swathe-turner, side- 
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delivery or wheel-rake, can be used for the subsequent 
curing and saving. 

Even where no attempt is made to convert the crop 
into hay, where the intention is to make ensilage, 
similar trouble arises. The crop is all tangled, is 
very difficult to load by hand — ^it is next to impossible 
to use a hay-sweep — and, if the stuff has to be" chaffed 
before put into silo, the wet green forage, during the 
cutting, produces a lot of " soup," chokes the blower, 
and frequently damages the machine. 

AN AGE OF MACmNEBY 

The policy of the writer, in all his farming 
operations, is to closely follow the factory idea. If a 
crop cannot be handled by machinery, then (1) either 
modify the method of raising the crop, so that it can,, 
and, if this proves impossible, as is to a large extent 
the case with roots; (2) reduce the crop to a small 
area, or (3) dispense with it altogether. 

CULTIVATION OF TARES 

J- 

The tare or vetch crop can be introduced at almost 
any stage in the rotation. It can be sown on the lea 
or after potatoes or roots, also after a crop of winter 
greens consumed in springtime, and, as is usual, 
under a Continuous Cropping rotation, on stubble land 
after harvest. The crop may also, by the adoption 
of the inter-cropping system, be sow^n amongst corn 
and other crops, before the former are cut. 

TTMB OF SOWING 

Tares can be sown at practically any time of the 
year — in fact, the crop is probably the most adaptable 

G 
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crop grown on a farm. The method of cultivating 
and manuring the crop will vary according to the 
various circumstances, and the type of crop which 
has preceded the tares. 




TARES AFTER A CORN CROP; CHEAP CULTIVATION 

This, in practice, will be the most common method 
of introducing the tare crop into the rotation. 
Immediately the corn has been removed, the land is 
cultivated in exactly the same manner as though for 
another crop of corn. 

In the actual cultivation there is room, under certain 
conditions, for the exercise of a considerable amount 
of labour economy. Tares sown in autumn do not 
require very deep or very elaborate cultivation. 
Unless the land be heavy or the stubble very dirty, 
there is seldom need to plough the stubble. All the 
work can be done with a good grubber, adij i bhai ' i'ow , 
spring-tooth, and the ordinary harrows and roller. 

With the implements mentioned above, all the 
cultivation necessary for a statute acre of this crop 
can be done with a three-horse team or a small 
agricultural motor in about four to six hours. 

As a general rule the tripl e cultivat or should be put 
on the land first, and then follow 158" m the same 
direction with the d isc h arrgw. Next the two 
implements should be worked in the opposite 
direction, so as to cross-cut, rolling first if the land is 
dry enough. The second or cross-discing should be 
done so as to give an overlap, or double stroke, of the 
disc. 

This means that the second discing should be done 
in " setts," the operator travelling round and round 
as in ploughing, so that the right-hand set of discs 
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runs over the land cut by the left-hand set of discs 
during the preceding stroke. 

Sometimes it is better to disc-harrow the tare 
stubble before putting on the triple cultivator. It all 
depends on the condition of the land. If the soil is 
fairly dry the cultivator should precede the disc, so as 
to break the top crust and allow the disc to enter the 
soil. If the land contains a certain percentage of 
moisture, and is in a condition known to farmers as 
*' between wet and dry," the disc harrow should 
precede the cultivator. 

Sometimes after cultivating a piece of land, it is 
necessary to allow the land to dry a little before 
discing. On the other hand, if the land be dry, one 
implement should follow the other as soon as possible 
so as to retain the moisture. It is all a matter of 
judgment, and to obtain the maximum amount of 
good for the minimum use of these implements is a 
matter of skill for each individual farmer. 

DOUBLE AND TRB^LE FURKOW PLOUGH 

Where it is necessary to plough the stubbles, this 
work can often be done expeditiously by the use of a 
double or triple-furrow plough. The former 
implement is common enough in some districts and 
entirely absent in others. The triple-furrow plough 
is scarcely known at all. 

Apart from Continuous Cropping, these double and 
triple ploughs should be used wherever possible, as, 
by their use^ a considerable economy of horse and 
manual labour is possible. In cases where it is 
possible for two horses to pull a single-breasted 
plough, the double-furrow plough will generally 
suffice, thereby effecting a saving of a man and a 
horse. The makers refer to three-furrow horse 
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stubble- skimmin g ploughs , but in practice 
>e found that on two-horse lea land three 
oan pull such a plough on stubble land at quite 
V ^ent depth for tare cultivation on stubble land, 
or for ploughing potato land for wheat (seldom with 
a cultivator and disc harrow is this necessary for 
wheat after potatoes), or for turning in mangels and 
turnip tops in preparation for a succeeding corn crop. 
Whatever method of cultivation be followed, it is 
of primary importance in districts of a low rainfall to 
carry out the work expeditiously. Many failures in 
the sowing of autumn crops after oats are directly 
attributable to the dry condition of the stubble land. 

DRY FARMING METHODS 

Slow tilling under such conditions means drying the 
land still further. Hence when an autumn crop is 
sown under dry soil conditions, there is generally just 
sufficient moisture to start growth, but not sufficient 
to sustain it, and, in consequence, the crop fails. 

Not only should the tillage in the low rainfall 
districts be quick, but other methods of retaining 
moisture should be resorted to. For instance, if the 
area of stubble to be sown is considerable, and the 
method followed is to complete the cultivation and 
sowing of one or two acres at a time before touching 
the rest of the field, it will be found that, more often 
than not, before half the area has been sown, the 
balance will have become bone dry^ and so hard that 
it is impossible to get a plough into the baked surface. 

The method which should be followed to meet such 
circumstances is to run over the whole area first with 
the cultivator '^^^ flJPfi haryi>w., just breaking the top 
crust and leaving a soil mulch which effectually 
prevents the land baking underneath. Again, after 
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sowing a crop, (not tares only, but any crop which is 
rolled), the land in districts of light rainfall should 
never be le ft rolled smooth. A light harrow should 
^ always follow the roller, so ias to roughen the surface, 
and thus minimise the loss of moisture by checking 
surface evaporation. 

In the Southern Counties of England there are 
seasons when, even by the adoption of such 
recommendations, the after-harvest weather may be 
so dry as not to permit of early stubble cultivation 
and sowing on anything like an extended afea. It is 
under such conditions, and also, as is the case in the 
Northern districts, generally, where the harvest is far 
later than in the South, that the method of corn- 
growing recommended in the previous chapter so as 
to ensure an early harvest, and the method of inter- 
cropping the tares, are likely to prove of the greatest 
service. 

The matter of an adequate supply of soil moisture 
in autumn has, of course, special reference to low 
rainfall areas — ^the South of England generally and 
the Eastern borders of the three countries. In most 
other districts there is seldom much lack of moisture 
during or after harvesting, the trouble generally 
being, that there is too much. 

Still, in the wetter districts, the general 
recommendation of quick tillage, because of the labour 
economy involved, holds good. 

MOTOR CULTIVATION 

There exists a very subtle economic relationship be- 
tween motors, motor implements, and other expensive 
machinery and Continuous Cropping. By this system 
of tillage such machinery can be kept at profitable 
work for at least 80% of the year, whereas with the 
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ordinary system of tillage, the machinery lies idle for 
a very large part of the ;fear, and in such circum- 
stances the large expense involved is scarcely justifi- 
able. It may also be pointed out that the problem of 
quick autumn cultivation can be effectually solved by 
the use of a good tractor and its complementary imple- 
ments. 

With a good motor of from 20 to 25 b.h.p., a disc 
harrow from 8 to 10 feet wide, the discs 20 inches, or 
better still, 22 inches in diameter, and a strong dr^g, 
or cultivator, from 6 to 10 acres per day of stubble 
land can be got ready for seeding. 

Horses are necessary for the final refining of the 
soil, a springrtooth and common harro\y being used 
for the purpose. Even when land has already become 
so dry that the disc harrow when weighted will not 
penetrate, or when this implement does not suffice 
to bury the rubbish, a motor disc plough can be used 
for the purpose. It is priecisely under such conditions 
that a disc, plough can work to the best advantage. 



TARES AFTER POTATOES AND ROOTS 

As previously stated, tares can be sown on the lea 
— either old lea or new. On such land, ploughing, 
of course, is essential. The after-preparation of the 
land and the sowing of the crops are precisely the 
same as for an ordinary corn crop, and thus calls for 
no special description. 

After a potato crop, the land will very seldom 

indeed require to be ploughed. The only condition 

' when ploughing is necessary is when the laid is either 

; weedy or foul, and the object of the ploughing is to 

; turn in the dirt. After either potatoes or roots, land 

should, of course, not be foul, but in the rush times 
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in which we farmers have lived for the past 
years, it is difiBicult to get anything done in the 
manner which a careful farmer likes. 

For the ploughing of root or potato land, the double 
or triple furrow plough should suffice. On potato 
land, when clean, the sowing of tares is quite a simple 
job. On the lighter* land, the spring-tooth harrow to 
gather the potato haulms and level the land is all that 
is usually needed, for either tares or corn, if a disc 
seed drill is available, for this last-named implement 
not only sows the seed, but cultivates the land and 
covers in the seed at the one operation. On stiffer 
land, a run or two with the triple cultivator alone, or 
followed by the disc harrow, is all that is usually 
needed, followed as before with the spring-tooth 
harrow to level and then with the disc seeder. 

Where roots have been grown, turnips, mangels, 
beet, or cabbages, and where ploughing is necessary 
to bury the tops, the operations are the same as with 
an ordinary corn crop. Ploughing will also be 
necessary for the sowing of tares in spring or summer 
after " winter greens,*' in order to bury the stalks 
and cut up the roots of the winter green stubble. 

Tares, of course, can be broadcasted like any corn 
crop, but since this book is written primarily for the 
bigger farmer, it is assumed that a corn drill will be 
available. 

THE QUANTITY OF SEED 

The right quantity of seed to use is the most 
important matter in connection with the growing of 
a crop of tares. Unfortunately, it is not possible to 
state precise quantities. 

Vetches, as is the case with corn, vary very much 
in their tillering capacity, according to soil, climate. 
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above sea level, and so on. The one 

^endation which it is necessary to make 

sow too large a quantity of vetches." A 

seed mixture suitable for general purposes 
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Per 

Statute 
acre. 



6-b Ae of 14 lbs. winter vetchee ^ 
4 to 5 Btone (14 lbs.) winter oats 
4 to 5 Btone (14 lbs.) wheat or winter beardleee 
bcorley 

On cold or exposed land, rye, which is hardier, 
may be sown in pleu^e of winter oats. The resultant 
hay will be slightly inferior to that obtained when 
oats are included, but against this the rye seed gives 
a surer crop. 

If it be intended to use the tare crop for soiling, 
the quantity of vetches may be increased by a stone 
or so. Also three stone of beans may be added in 
place of a stone of the cereal seed when ensilage is 
the object. The beans help the crop to stand better 
and make it easier to cut and pass through the blower, 
when the crop has to be chcdBed before ensiling. 

If, however, it is intended to cut the crop more 
than once in the season, the beans should not be 
included. They do not grow well after being once 
cut, and, lacking support, the vetches " lodge '* and 
make it more difficult to cut the second or third time. 

Where the seed mixture given proves to be too 
thin, the obvious remedy is to sow a greater quantity 
of all the seeds. That is, maintain the same 
ratio of vetches to cereals, unless experience 
definitely points to the advisability of altering the 
proportion as well as the total amount. 

It should also be understood that the quantity of 
seed recommended assumes fairly early sowing and 
the use of a drill. If broadcasted or sown late, the 
quantity of each class of seed should be increased by 
about a fifth. 



CHAPTER IX 

SEEDING DOWN WITH A TARE CROP 

In ordinary rotations grass and mixtures are usually 
sown with a corn crop, following roots, potatoes, or 
a corn crop, the corn crop acting as a nurse crop for 
the " seeds " mixture. Precisely the same method 
may be followed with a tare crop sown after a root 
or other fallow crop. 

Generally speaking, it. will be found that a grass 
seed mixture sown with tares ''takes better;*' that 
is, the grass seeds get a better hold of the land, make 
a more even sward, and give a far better hay crop, or 
form a -better pasture than when the land is sown 
with a cereal crop. Probably the chief reason of 
this is that the tare crop is usually cleaned off the 
land earlier in autumn than is a cereal crop, thus 
giving the '* seeds " -greater freedom to become 
established. 

In addition, a cereal crop is very exhaustive of soil 
nitrogen, but the tare crop assimilates nitrogen from 
the atmosphere, some of which is used by the tare 
crop itself, but in addition, the tares store up a good 
supply of this all-important fertiliser in the soil, and 
this becomes available for the grass seeds. 

The time of sowing grass seeds mixtures with a 
tare crop will vary according to circumstances. In 
the case of an autumn-sown crop of tares it is better 
to sow the grass seeds mixture in the following 
spring, but before doing so it is usually very desirable 
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to allow the tares to get about 6' or 9* high. Then 
let them be grazed down with sheep; bush or chain- 
harrow the crop; sow the "seeds/' a^nd cover in the 
crop by rolling. This method of procedure, though, 
will delay the cutting of the tare crop by two or thr^e 
weeks, the delay, of course, being caused by eating 
the crop down first. 

This delay may or may not be an advantage. 
Under normal circumstances an autumn-sown crop of 
tares will be ready for cutting about mid- June, and, 
because of the better weather conditions, the longer 
days, thei greater amount of sunshine at that period 
of the year, it is better, if possible, to plan for the 
vetch hay crop to be cut and harvested at the time 
referred to. 

ADJUSTING THE TIME OF HARVEST 

In some Continuous Cropping rotations two crops 
of tares will be included as well as a crop of seeds 
hay, all of which, under ordinary circumstances, 
would be ready for cutting in the month of June. 
If, however, one of the tare crops be grazed from, 
say, the first to the end of the second or third week 
of May, the crop will grow up ctgain and be ready for 
" haying '' by about mid- July, by which time the 
first cut tare crop will be well out of hand. 

On the other hand, if circumstances are of such a 
nature as not to allow of grazing a crop down in 
the early season, say, for instance, where sheep or 
young stock are not kept, then there are other 
alternatives. 

A tare crop, in the young stage, although 
sufficiently advanced in growth, say by the end of 
May or the beginning of June, to allow of cutting, 
that is, so far as bulk is concerned, may not be 
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suflSciently advanced in ripeness to be fit for . 
" haying/' The crop may be too full of sap, too ; 
immature, and attempts to convert it into hay at 
such a stage might necessitate an enormous amount . 
of labour and ideal weather to get the crop sufficiently 
dry for stacking. Even when this is accomplished^ 
the resultant hay will not be near so good as that 
resulting from a more matured crop. 

Cut too soon, the vetches wilt and fall into dust/j. 
Under such conditions the alternative methods which )ft 
can be adopted are either to convert the crop into 1 
ensilage or cut it for soiling to cattle on the pastures. 1 
In p&ssing, it may be remarked that the best stage of » 
ripeness in which to cut the vetch crop for hay (it 
can be cut at any stage for ensilage) is when the small 
seeds in the lower pods of the vetch are beginning 
to form. 

Cutting the vetch crop early for the purposes 
mentioned, the farmer will avoid an excess of labour 
at the early hay. time, for it is just as necessary to 
spread out the work in summer as at any time of the 
year. Just as when the crop is first grazed, the 
sowing of the grass seeds may be delayed until the 
immatured' vetch crop has been cut and cleared off: 
This will mean sowing the grass seed mixture about 
early June, a time of the, year when a ** good take '* 
of the seeds is an assured thing. 

TWO AND THREE CUTTINGS IN THE TEAR 

Reference has been made earlier to the possibility 
of obtaining two crops in the year, a crop of forage 
and a crop of corn from the one seeding. This is 
accomplished by grazing the corn crop, or cutting it 
for soilings before the corn breaks into ear. 

Precisely the same thing happens with a mixed 



108 FARMING ON FACTORY LINES 

tare crop, assuming that the land contains sufficient 
plant food and the requisite amount of moisture is 
available. The latter crop may be allowed to get 
three or four feet high, the vetches be in flower, and 
the corn all shot, and providing it is cut with a high 
stubble, say about 6' high, a second growth will 
result, and in a moist, growthy season even a third, 
providing also the land is in good condition or is 
liberally manured. The second crop is quite as 
heavy, and the third about half as heavy, as the first. 
During the past year, for instance, the crop shown 
in the accompanying illustration was grazed with 
ewes and lambs in early May; next it was cut for 
ensilage on July the 11th, and the third crop, or 
second cutting was as seen in the photograph on 
September 25th. 

Leaving out the weight of the early grazing, a 
total yield of 30 tons per statute acre of green fodder 
was obtained which, without going into figures, is 
quite as valuable as 6 tons of vetch hay or 7^ tons of 
clover hay per acre. Yet a few years ago, before the 
Continuous Cropping system was started on the farm, 
it was considered a fine crop if a yield of 30 cwt. of 
hay per statute acre was obtained, plus, of course, 
the aftergrass, which would not be more valuable 
than the early sheep grazing, which the tare crop had 
provided. 

That a tare crop can be cut several times in a season 
is a matter of surprise to many people. The crop 
illustrated was a surprise to a party of professors and 
other agricultural experts, including practical farmers, 
who visited the farm on the day the photograph was 
taken. It would not have been a surprise had the 
experts and farmers ever thought it worth their while 
to tackle agricultural questions from the business or 
economic standpoint. 



SEEDING DOWN WITH A TARE CROP 

Tares can be sown at practically any time in spring, 
summer, and autumn. With pre- winter sowings, 
the crop should, as with wheat and other cereals, be 
sown in early autumn if possible, and«grazed down, 
if necessary, before winter, so as to ensure a good 
root hold. After lea corn the tares should be sown 
not later than mid-October, and if they can be got 
in, in September, all the better. 



EARLY SOWINGS 

In the Northern districts of England, Ireland, and 
in Scotland generally, September sowings On any- 
thing approaching an extensive scale are out of the 
question. Yet, because of the more ^severe winters 
in these districts, early sowings are more desirable 
than in Southern districts. The only way to ensure 
early sowings is to adopt the practice of sowing the 
corn in the manner already referred to, or by 
adopting the inter-cropping principle on at least a 
portion of the corn stubbles. 

Once November has set in it is risky to sow tares 
on a corn stubble, unless the weather be very open. 
As with wheat, after a root crop, or on manured 
land, tares can be sown late in November, or even in 
December, but just as with wheat, there is always 
a risk. Late sown tares which experience bad 
wintry weather have, however, wonderful recupera- 
tive power. Often in spring-time a crop of tares 
which seem to have died out makes a wonderful 
recovery on the advent of spring weather, and, like a 
wheat crop, can be wonderfully improved by the 
usual method of bush harrowing, rolling, and the 
application of a little nitrogenous manure in spring- 
time, when the crop has got a fairly good root hold. 
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6 wheat, though, a tare crop can be *' darned " 

Aen it up — ^that is, 2 or 3 stone (of 14 lbs.) of 

in rye grass can be sown at the time of bush 

.rowing and rolling in order to JSU up the bottom. 

SPRING TARES 

Tares, like spring cereals, can be sown in spring- 
time, any time from Februa'ry onwards, when the 
land is fit to handle. With early spring sowings a 
vaaigrjrariety of cereals should be sown, ana whilst 
there are botTPspnng^and winter Varieties of vetch, 
the latjgr are generally the best variety to sow, 
irrespective of the time of year. Summer tares are 
usually sown after a crop of winter greens consumed 
in spring. They may be sown in May or June to 
give green soiling or to be converted into ensilage or 
hay, if weather permits in July, August, and 
September. 

MANURING OF TARES 

For tares which are autumn or early winter-sown 
there is nothing better in the way of manure than 
farmyard manure. Especially is this the case when 
tares are grown after a lea corn crop, as at this 
stage of the rotation the land is deficient in humus, 
and farmyard manure supplies this ingredient in 
addition to the necessary fertilising elements. 

As a general rule though, farmyard manure is not 
available in autumn on most farms, so resource must 
be made to artificial manure, but where farmyard 
manure is available, a dressing of from 15 to 20 tons 
per statute acre should be applied to the tare crop. 

Very satisfactory tare crops can be sown with 
artificials, and of these a complete mixture is 
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generally the best for the purpose. By a complete 
mikture is meant one containing the three dominant 
ingredients of plant food, nitrogen, potash, and 
phosphates. A suitable complete mixture for tares 
would be : From 2 to 3 cwt. of superphosphate, 
3 cwt. of kainit (when procurable), and from 
cwt. of sulphate of ammonia per statute acre. Th6 
above may all be mixed together and sown at the 
same time, although it is an advantage if the land 
is in good heart to apply half the sulphate in autumn 
and the other half in spring-time. 

On heavy land or on land deficient in lime from 
3 to 4 cwt. of basic slag can be used in place of 
superphosphate, and from 1 to IJ cwt. of nitrate of 
soda in placa of sulphate of ammonia. 

For spring tares on either lea land or after a corn 
crop artificial manures prove very satisfactory. In 
the general economy of the farm it is better to d^end 
on arfiEcials^Tor tares §own in. spring, and to use 
farinyafj manure for. other crops, or reserve it for 
application in autumn the next time autumn tares 
are to be sown. The mixture given above will form 
a suitable mixture for spring tares also. 

TARES ON ROOT OR POTATO LAND 

After roots or potatoes which have been manured 
with farmyard manure, no further application of any 
fertilising matter, either natural or artificial, is 
required until the following spring. Then the com- 
plete mixture of artificials wliich is given above 
should be applied. 

A farmer would not think of manuring a corn crop 
which follows a manured root or potato crop, and 
for this reason would be reluctant to manure a tare 
crop which had been manured with dung in the , 
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previous year. In fact, were a corn crop to receive 
an artificial dressing under the conditions mentioned 
it would, in all probability, *' lodge,'' but with the 
tare crop it is different. We< intend to get two crops 
of tares, not one, and whilst the residual manure 
from the potatoes or root break is sufficient to grow 
one good crop of tares, it is not sufficient to grow 
two. The second crop, which will result if the 
artificial manure is applied, will well repay the cost. 
In passing, it may be remarked that one feature of 
forage-crop growing is that it allows of the liberal 
manuring of land, whereas with ordinary crops, 
with the exception of such crops as mangels and 
cabbages, there is always a danger of over-manuring. 



VALUE OF LIQUro MANURE 

Far better than spring application of artificial 
manure to tares sown on manured ground is liquid 
manure. In fact, where the object is the securing of 
a second or even a third cutting of tares in the 
season for either hay, ensilage, or soiling, there is 
nothing better than liquid manure. 

The same remark holds good regarding the growing 
of any forage crop. One almost despairs of agri- 
culture when one observes, as one cannot help 
observing, how careless the average farmer is as 
regards his liquid manure. More often than not the 
liquid is allowed to take the shortest cut to the nearest 
ditch, from thence into a river, and finally into the 
sea. More distressing still is the fact that, generally, 
the poorer the farmer, or the poorer the farm, the 
less care there is taken about saving this most 
important fertiliser. 

§ome few years ago the Irish . Department of 
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Agriculture published the following table, which 
every fanner should get printed in big type and paste 
over his mantelpiece : — 

TABLE SHOWING COMPARATIVE VALUES OF FABM- 
YARD MANURE AND LIQUID MANURE. 



Kind and Quantity 
ol manure 


• 

Nitrate of Soda 

req. to supply 

an equlv. 

amount 

of nitropcen 


Superphosphate 
'^ 35«/tf soluble 
phosphate req. 

to supply an 
equiy. amount 

of phosphate') 


Kainit re4. 

to supply an - 

equivalent 

amount of 

potash 


One ton pure cow 

urine 
One ton farmyard 
manure 


1 cwt. 

} CtH. 


J cwt. 
i cwt. 


1 owt. ' 
1 cwt. 



This table shows at a glance what a potent 
fertiliser liquid manure is. A ton of liquid manure, 
we may say, is only about 220 gallons, or about 5 J 
parafiBn barrels full. Exclusive of labour, a concrete 
tank to catch the liquid manure would not cost niore 
than the prjice of 1 cwt. of nitrate of soda for every 
ton of liquid manure which it would hold. The 
expenditure of about £2 more would buy a chain 
pump for pumping the stuff into the liquid manure 
cart. This latter is a fairly costly item (from £16 to 
£20), but a couple of old paraffin barrels or a big 
wine cask, having a spigot and hole at the bottom, 
and put into an ordinary farm cart, or better still, 
put on to a hay bogie, are all that is needed. 

It is a pity that when the principle of compulsien 
was being applied to the management of land, those 
in authority did not sufficiently recognise the economy 
which could be effected as regards the saving of 
liquid manure, and penalise the mm who wasted 
such a valuable maiiure. 
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The application of liquid manure to a tare or other 
forage crop fits in with the general disposal of the 
stuff, especially when the crop is being cut for soiling. 
This, of course, is done in stages, and, simultaneously, 
the liquid manure tank is getting filled. Onoe a piece 
of the land has been cleared the liquid manure can be 
taken out and applied to that ground. Again, in 
the winter-time, when the maximum amount of liquid 
manure is being produced, the liquid can be taken 
on to a forage crop at any convenient time, and 
applied to meadows any time the land is firm enough 
to bear the weight of the tank. 



HARVESTING TfflE TARE CROP 

The tare crop can be converted into hay, into 
ensilage, or used for green soiling to be fed to the 
cattle. As a general rule, autumn tares sown on a 
stubble or on lea land, if not grazed in spring-time, 
will be cut for hay about the month of June, and 
followed with a summer-sown crop of winter greens, 
whilst the tares which have been spring-grazed, or 
sown after roots in early winter, or sown in the 
spring-time, will not be ripened enough for 
harvesting until July and August. Then hay-making 
weather is not so favourable as in June, and, there- 
fore, it is more advisable to convert the crop into 
ensilage. 

This recommendation to make ensilage' rather than 
hay with the later tares must be regarded as a general 
one, and no hard and fast rule should be adhered to. 
The farmer should keep before his mind always the 
farm factory idea — making hay when the weather 
permits and ensilage when it does not. 



CHAPTEE X 



MAKING VETCH HAT 



The making of vetch hay I have described very fully 
elsewhere, in a book specially written for the small 
farmer; * but often the large farmer has a lot to 
learn in connection with economic and labour-saving 
methods of hay-making. In this, as in many other 
respects, there is too great a tendency amongst 
farmers to walk along the time-honoured groove 
made by their forefathers. No practical man will 
lightly cast aside an established custom without very 
good reasons, but there are very good reasons why 
the prevalent ideas on the matter of hay-making 
should be modified. 

One great heresy in connection with hay-making 
is, that if hay is cut with the dew on it, it dries all 
the quicker afterwards. This and similar statements 
we have been accustomed to hear from boyhood, and, 
with the natural tendency of our class, have accepted 
it unquestioned. One has only to think a minute to 
realise, however, that a crop standing on the stem 
has a far better chance of drying, through the agency 
of sun and wind, than when the hay, be it either 
grass or tares, is cut in- a sopping wet condition and 
left in a swathe. Further, the swathe, when cut 
before the dew has dried off, keeps the ground under 
the swathe damp. 

*** Continuous Cropping and Tillage Dairy Farming for Small 
Farmers," by T. Wibberley, N.D.A., N.D.D. London: C. Arthur 
Pearson, Ltd. Price a/6 net. 
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A little experiment on the lines indicated will easily 
prove to anybody that a crop cut after the dew has 
dried off will dry all the better and " make '* all the 
quicker than one cut in a wet condition. 

THE EARLY START 

Of course, in hay-making time, a farmer likes to 
make an eariy start. It is probably the desire of an 
early start which originated the heresy about cutting 
the grass with the dew on, or more likely to get young 
lads out of bed about three o'clock in the morning 1 1 
In actual practice, it is better not to cut the crop, 
especially a vetch crop, until the dew has practically 
dried off, and if necessity compels either early morn- 
ing or late evening cutting of crops, don't leave the 
swathe lying for one or more days. As soon as the 
dew has dried off the swathe, it should be turned 
over with the swathe-turner and kept constantly 
stirred up. , 

Our forefathers admittedly could not have adopted 
this plan, for the labour of constantly turning was too 
big a proposition to be tackled by hand. Further, 
they never liked to break hay out of the swathe (for 
the reason an undisturbed swathe will turn a lot of 
rain), until they saw a possibility of getting the hay 
into cock after the swathes had been once disturbed. 

That marvellous invention, the swathe-turner, has 
quite got over the labour problem associated with 
hand turning, and has caused another old saw, 
" Make hay whilst the sun shines," to go by the 
board. To-day, with a good s>vathe-turner and side- 
delivery rake, we can often make hay whether the 
sun shines or not. In passing, it may be remarked 
that the farmer whose land is not extensive 
enough or whose capital is too limited to purchase 
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both implements, should buy a swathe-turner of the 
type which can be used as a swathe4urasi:^.Jfijldflr, 
o r side-delivery rake . ——*«'--• 

I'iie modilicationr in our ideas of hay-making 
referred to are necessary in connection with the 
saving of an ordinary hay crop, and as regards vetch 
hay, they are essential for success. 

THE writer's hay-saving METHOD 

The writer's general plan for saving vetch hay is 
as follows: — ^First, so far as possible, cut the crop 
when the dew has practically dried off. Then, when 
the dew is completely dried off the top of swathe, 
get at once the swathe-turner to work, keep the stuff 
constantly turned, giving the crop about three turns 
in the first day, and two more in the early part of 
the second day, in the afternoon of which the crop is 
gathered in. 

This gathering-in consists of throwing the two 
swathes together with the swathe-turner and thus 
forming wind-rows. Next, a tippling slide rake is 
used to run the wind-rows into heaps, and from the 
heaps so. gathered pikes, cocks, or wynds are made. 

For such quick work as the foregoing, fine sunny 
weather is needed. If, at the time, we are not 
blessed with such weather, the same principle, 
nevertheless, is followed, that is, the swathes are 
constantly being turned. In other words, we take 
advantage of one of the biggest features of a swathe- 
turner, viz., getting the crop air-dried in the ab'sehce 
of sun. 

Sometimes a shower of rain or the falling dew 
holds up the work at the hand-cocks stage, so that it 
is not possible to run the hand-cocks together to make 
pikes. Under such conditions the hand-cocks should 



118 FARMING ON FACTORY LINES 

always be " topped off," work generally performed 
in the evening and then liable to be scamped, if the 
master's eye is not wide open. The topping off 
should be done in such a manner that if rain falls 
during the night, it; does not penetrate the cocks. If 
rain does fall, then the next day, or whenever the 
weather clears up, the tops^ of the cocks are lifted off 
and spread about and then the base of the cock is 
capsized so as to turn the bottom up to sun and wind. 
The making of pikes is a very common custom in 
parts of Ireland and Scotland, and is well deserving 
of attention in many other districts. These pikes are 
built in pyramid shape and vary in weight from 10 to 
15 cwt. They are cut off and raked down, so as to 
turn the rain. 

MINIATURE HAY STACKS 

To all intents and purposes, these pikes may be 
regarded as miniature round hay stf^cks. In these 
pikes, the hay is allowed to remain for a week, 
sometimes several weeks, if the carting does not fit 
in with the general work. 

This feature is often of the greatest advantage, for 
once in the pikes, the hay is fairly safe, that is, of 
course, if they are not allowed to remain, as is often 
done in Ireland, until some time in November or 
December, for no other reason under heaven except 
carelessness. This tendency on the part of the Irish 
farmer to leave hay in pike for such a long time 
caused a witty friend of the writer's to describe them 
as Asquith cocks — *' Wait and See." 

The pike system, used with common sense, allows 
a farmer to push on the wprk of hay-making. With 
a small staff of three or four men, equipped with a 
tippling or tumbling slide rake, one horse, a swathe- 
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turner or a horse rake, a farmer finds no difSculty in 
putting a field of hay into pike in one-third the time 
that it would require to cart it to the stack. In real 
good hay- weather the intermediate or hand-cock stage 
is dispensed with, the hay being taken straight out 
of the swathe to the pike. If it is intended to leave 
pikes abroad in the field for some time a couple of 
pieces of binder twine should be passed over the apex 
of the pike, the twine pegged down at the base of the 
pike, so as to prevent the conical top being blown off. 

USE OF THE HAY BOGIE 

An argument which some English visitors to Ireland 
have put forward against the pike system was that 
sooner or later the pike had to be carted. That is 
true, but there is far less labour in building a pike 
than in loading the stuff on to a cart or waggon, and 
once in the pike — ^this is an important point — no 
further hand labour is required for loading. With 
a hay bogie , costing, even in war-time, only about £9 
or £10, a man and a boy can load the pike on the 
hay bogie in about two minutes, without in any way 
breaking up the pike. 

The hay bogie is backed against the pike. The 
body is then tipped up. In front of the bogie there is 
a drum fitted with a couple of rachet levers. On the 
drum two ropes are fitted which are fastened together 
at the back of the pike. Then, by working the rachet 
levers, the rope winds round the drum or barrel and 
slides the whole pike en bloc on to the hay bogie, 
when the body of the bogie automatically falls into 
position, and is held there by a spring clip, 
attachment. 

On the arrival at the stack the bogie is backed into 
position. A touch is given to the spring clip attach- 
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ment, the body of the bogie tilts up. The horse steps 
up a pace or two, and the whole pike slides off. Here 
another advantage of the system comes into operation. 
There is not half the trouble in lifting hay with a 
horse fork, that has been allowed to settle in a pike, 
that there is in lifting loose hay either off the floor or 
off a waggon or cart. Therefore, there* is no delay at 
the stack with the horses or the man in charge of 
same. 

In other words, two hay bogies with two horses, 
and two men leading and a boy in the field to help in 
loading, will bring home more hay in a day than four 
horses €md waggons or carts, with four men leading 
same and six men in the field loading. 

HAY LOADERS OR SWEEPS? 

Of course, on many farms nowadays hay loaders 
are used, and the labour of lifting on to waggons or 
carts is dispe'nsed with. Nevertheless, it is really 
only under ideal weather conditions — that is, when 
hay can be taken Cut of the swathes without any 
preliminary rolling together of hand-cocks or pikes — 
that a hay loader can be used with any degree of 
satisfaction. If weather conditions are of such a 
nature that the hay crop has to be cocked, then, before 
the hay loader can handle a crop with any degree of 
satisfaction, the cocks have to be spread out. 

Again, on a windy day or on uneven land or 
working against a steep hill, a hay loader does not 
give very great satisfaction. 

All considered, the writer after giving a lot of 
thought to the subject would prefer to equip a farm 
with the necessary machinery for making hay on the 
pike system than to purchase a hay loader and to 
cart the crop home out of the sw^athe to the stack. 
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Under conditions where hay can be stacked in the 
field where grown, neither a hay loader nor a hay 
bogie is necessary. The most economical implement 
for suchi conditions is a hay sweep, used in 
conjunction with either a horse fork or a hay elevator. 
With a hay sweep, the cock hay can be gathered 
together and pulled to the rick without breaking the 
cocks, whilst even a hay pike of 10 or 16 cwt. can be 
swept along by simply toppling it over in front of the 
hay sweep. 

mNTS ON STACKING HAY 

Now, as to the miatter of stacking. It is an 
advantage for hay of any kind to heat a little- in the 
stack, " sweating " as it is called. True, if the 
heating is too great, the stuff becomes " mow burnt,'* 
or may even take fire. But the latter risk is far less 
than is generally supposed. 

Some farmers, on the appearance of a little heat, 
get into a panic, and begin doing the very thing they 
shouldn't — pulling the stack to pieces, thus letting 
more air into the st^ck which, of course, promotes 
heating. 

Now, the heating of a stack is primarily caused 
through the action of small organisms, or bacteria, as 
they are called, and possibly also by the live cell 
tissue of the hay itself. At all events, heating from 
one or other or both of these causes takes place up 
to a certain point. After that, the organisms are 
killed by the heat, and furthep heating results from 
the chemical combinations of substances in the hay 
and the oxygen of the air. 

It should also be noted that these bacteria require 
a certain amount of moisture present in order to work 
or bring about heating. Forearmed with the above 
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knowledge, we can control the amount of heat in a 
stack. Many farmers who follow the practice of hay 
sweating know from long experience how much heat 
is desirable. Their method is largely guesswork, and 
wherever in farm work we can dispense with guess- 
work, the better. 

Thermometers are cheap enough, and should 
always be used in stack building. In building a 
stack, put a long iron pipe in the centre and build 
around it. Then place the thermometer in this pipe 
and, by the assistance of a piece of graduated cord, 
the heat at any part of the stack can he determined. 
A good maximum temperature to get the stack to is 
120^ F., which means that if a piece of iron be thrust 
into the stack and left about ten minutes, the iron on 
being withdrawn is so hot that it cannot be borne on 
the back of the hand. 

HEATING IN PIKES 

Slight heating will, of course, take place in pikes, 
and when this is on the decline (judged by an iron 
bar) the hay stacking may commence. 

If heating in a pike takes place through moisture, 
that is damp heating, the pikes should be spread out, 
dried a little more, and re-made before stacking, 
otherwise they won't fire but turn mouldy. 

Re-heating also takes place in the stack, very slowly 
at first and rapidly later. The following are the chief 
points to be remembered in connection therewith : — 

First, the slower the stack is built the greater the 
heat will become. The reason for this is that the 
stuff is loose and a great amount of air is present. 

Well-trampling the stack also minimises the after- 
heating, since trampling excludes air. Hence, with 
very dry hay, slow carting seems to be indicated. In 
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practice, though, one likes to put a little hustle into 
hay carting, so that, except in the case of the smctll 
farmer, master of his own time and work, slow 
stack-building does not seem to be very feasible. 

When slow stack-building is necessary, the best 
way of carrying it out is to build two stacks at the 
same time, working alternative days on each. 

Where this is not possible, and the hay has got so 
dry that the after-heating cannot be very great, a 
load of green stuff should be cut, the outside moisture 
allowed to dry off, and about 1 cwt. of the green stuff 
mixed through every loajd of the hay in order to start 
re- heating. 

THE USE OF SALT 

The ideal way of stacking vetch hay is to bring in 
the stuff dry, but a little green, and to stack it in this 
condition. That is, as the farmer puts it, ** let it 
heal from its own moisture." 

There is, however, a danger of overheating on this 
system, unless precautions are taken, and the 
necessary precautions are to sprinkle salt through 
the stuff while stacking. Use about 14 lbs. of 
common agricultural salt to ^very ton of stuff, 
sprinkling a little salt every tiflTC'&'TfesK' load is put 
on the stack. 

Salt is an antiseptic, and, therefore, prevents 
bacteria from working too rapidly, and the 
temperature rising too high. It might also be 
mentioned that whilst a useful temperature to obtain 
in the stack i^ 120^ F., there is no danger if the heat 
rises to 140^ F. when salt has been used, although, if 
preventible, the stack should not rise past 120° P. 

The right thing to do, when it rises over 120° P., 
is to ram more stuff on at once, which has the effect 



124 FARMING ON FACTORY UNES 

of crushing out the air, and thus preventing the 
temperature from rising. In addition, salt- should, 
of course, be used perhaps a little more liberally than 
one stone to the ton. 

When a stack is completed, and when the 
temperature reaches, say, 140° F. (which should not 
happen if judgment and salt are used in the making 
of the stack) it is, of course, impossible to lower the 
temperature by putting on more stuff. Under such 
conditions holes may be bored in the stack to allow 
the heat to escape, but a better thing to try first is 
a strong brine of salt and water, using as much salt 
as the water will dissolve, and pouring the water 
along the centre ridge of the stack. 

Made in the way indicated, carted slightly green, 
with salt used in the stacking, vetch hay makes 
excellent feeding. It comes out of the stack with a 
greenish tinge, and with the most beautiful smell. 
The salt also makes the fodder very appetising to 
cattle. 

ENSILAGE SYSTEMS : NEW AND OLD 

In the foregoing, some indication has been given 
as to the labour economies which can be practised 
by a modification in various popular methods of hay- 
making, and by the use of modern machinery. These 
economies are possible irrespective of good or bad 
weather, but, as a general rule, unless good weather 
prevails at hay-harvesting times, it is better rather 
than waiting for more favourable weather, to convert 
either vetch hay or ordinary hay into ensilage. 

This can be done in broken weather, even if it is 
actually raining, and for this reason serves as another 
example of how the Continuous Cropping system 
enables the farmer to conquer the climate rather than 
let it conquer him. 



\\eiRhtecl b^ building a liav sticli on lop of the silage ind made 
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The writer has adopted a special system of making 
sweet stack silage for use when weather conditions 
are unsuitable for making hay. Td make sweet stack 
silage on this plan the forage crop is cut by the 
ordinary mowing machine. If the crop is " lodged," 
the work of cutting is facilitated by fitting the 
machine with a pea harvester. 



SWEET STACK SILAGE 

To facilitate drying, and the use of the sweep and 
swathe-turner, the crop is cut so as to leave a high 
stubble. When the swathes have become a little dry 
on the upper* surface, they are turned completely over 
with the swathe-turner. Immediately the swathes 
are turned, they are hauled direct to the stack by 
means of a small horse sweep, or, if stacking in the 
field is not possible, by means of a hay bogie or rick 
shifter. Much less labour is involved in loading the 
crop on such a low-built conveyance as a hay bogie 
than on the ordinary farm cart or waggon. 



THE ART OF STACKING 

The stack is usually built in circular form with a 
base diameter of from 18 to 24 feet. A layer of waste 
material is laid on the ground to form the base of the 
stack. A few sweep rake loads are then tipped direct 
on to the base, and are trimmed up and shaken into 
position with a hand fork. After the stack is 3 or 4 
feet high, all further lifting is done with the horse 
fork. 

In building, the outer edge of the stack is made to 
slope slightly inwards, and when a height of about 
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15 ft. has been reached, and the stack settled, the 
outer edge is trimmed off with a sharp hay knife- 
starting at a height of 12 ft. from the ground and 
cutting slightly inwards — the portion trimmed oft 
being placed on top of the stack. This trimming off 
is done to minimise the waste at the outside. 

The stack should be built as high as possible and, 
generally speaking, with ah ordinary horse fork. 
This will mean about 15 ft. high when the stack has 
settled down. In order to allow time for the stack 
to settle, and with a view to controlling the 
temperature, it will be found in practice to be a great 
convenience to build two stacks at the same time. 
Where there is only sufficient material for one stack 
of the above dimensions, two smaller stacks should 
be made, or better still, the operations may be 
proceeded with at intervals of several days, which in 
reality means doing the wort when weather 
conditions will not allow of hay-making. 



WEIGHTING THE STACK 

The ensilage stack may be weighted by building on 
top of it, when settled, a small stack of hay — a layer 
of waste material being placed between the silage 
and the hay. When this is not convenient, the 
silage stack should be finished off about four feet 
higher in the centre than on the outside. In a few 
days the centre will have sunk nearly level. 

The stack may then be finally topped off as before 
described. On the top of the waste layer, soil to the 
depth of 9 or 12 inches is placed. If the stack is built 
on a piece of grass land, the turves may be cut all 
round the stack and placed grass side down on the 
outer edge of the stack to act as a coping. 
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There is a considerable amount of labour expended 
in coveting the sta^k with soil, but labour saving 
may be effected in various ways. In the first place, 
hand digging the soil may be avoided by drawing a 
cultivator or disc harrow round and round the stack 
until sufficient material has been obtained, while the 
soil may be raised on to the top of the stack by fitting 
a box on to the haulage rope of the horse fork. 

As the stack settles down, c^acks will appear in the 
layer of soil. These should be closed with a hand 
rake, using the back of a spade to smooth off. 



TEMPERATURE OF THE STACK 

Apart from the greater labour required when silage 
is made on the ordinary plan» there is far less waste 
in the method here recommended. The silage is 
sweet, free from mould, very palatable, and when a 
little experience has been obtained, it may be made 
so that when the stack is cut into, the silage is almost 
as green as the day it was carted. 

Success depends upon controlling the temperature 
properly in the making. 

This can be done by regulating the rate of building 
and by using salt. The condition of the forage has 
also an important bearing on the temperature. If it 
is green and wet, and is stacked very rapidly without 
stopping, the temperature will n6t generally rise 
beyond 120^ F., and the resulting silage will be very 
wet, sour, and have a most disagreeable smell. If 
the crop is fairly dry the base of the stack will 
probably be sour, the middle sweet, and the top may 
become " browned." 

There seems to be far less danger than is generally 
imagined as regards the possibility of spontaneous 
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combustion. In order to attain the best results, it is 
advisable to spread through the stack about 14 lbs. 
of agricultural salt after the addition of every ton of 
silage material. When the stack contains about 20 
or 30 tons it is left alone until the temperature rises 
to from 130^ P. to U(P P. Immediately this 
temperature is reached another 20 or 30 tons or so is 
added to the stack, which is once more left until the 
temperature reaches the same level, and so on until 
the stack is completed. 

If this is done, and the recommendations as to the 
use of salt and weighting of the stack are followed, 
the maximum temperature attained will seldom 
exceed 160° F. If there is any danger of the 
temperature exceeding this figure when the stack is 
finished, the best course is to strip off part of the soil 
I and pour on the stack from 40 to 80 gallons of strong 
brine. This is, of course, not possible where a stack 
of hay is built on top of the silage, but if the hay 
stack is added before the temperature has reached 
140° F., no danger of the temperature rising to 160° F. 
need be anticipated. 

The effect of the salt in controlling the temperature 
is probably due to the salt's antiseptic nature, but on 
this, and on many other points in connection with 
silage-making and the chemical changes in connection 
with same, there is great need for further research. 



I 



EXCESSrVE MOISTURE 



In continuous bad weather it is sometimes difiEicult 
to dry the silage material sufficiently to make silage 
on the above plan. When this is the case, the best 
course is to mix with the green material straw or hay 
left over fron^ the previous year, at the rate of one 
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ton of dry material for every 10 to 15 tons of the wet 
forage. In this way the excessive moisture is 
absorbed. 

Very useful silage may be made on the plan 
outlined, and even hay which has become mouldy in 
the swathe may be turned to advantage with freshly- 
cut forage. About one part of such hay should be 
used with two or three parts of green forage. 

As with hay-stacking, the simplest means of 
ascertaining the temperature is to place in the centre 
of the stack an iron pipe of about 2 in. diameter, and 
lower the thermometer down the pipe with a piece of 
twine, closing the top of the pipe to exclude the cold 
air whilst the temperature is being taken. 



CHAPTER XI 



THE SOILING OF TARES 



If there be one feature of the Continuous Cropping 
system, upon which one can speak with emphasis, it 
is the greater amount of stock which can be fed on 
fodder crops as compared with pasture. 

It requires about two acres of first-class, and from 
three to four acres of inferior, pasture to summer-feed 
a dairy cow or any full-grown beast, whereas by 
devoting the land to fodder crop growing, the stock- 
carrying capacity of the land can be trebled. The 
small farmer might well be advised to substitute all 
fodder crops in lieu of pasture, and the large farmer 
could, with advantage, devote from 25 to 60 per cent, 
of his present pasture to the growing of soiling crops 
fop the summer and autumn feeding of stock. 

Where the feeding of green food in summer is 
undertaken — summer soiling as it is called — it is very 
desirable to arrange for a continuous supply of vetches 
throughout the summer and autumn. In order to 
accomplish this, it is sometimes recommended that 
tares should be sown at different times of the year — 
an autumn sowing of winter vetches, a very early 
spring sowing, a late spring sowing, and a summer 
sowing of spring vetches. 

In practice, however, this system of successional 
sowings is, for climatic reasons, not always possible, 
while the spring and often the summer sowings must. 
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of necessity, be made on land which has been left 
idle throughout the winter. It is also very difficult 
to include successional sowings in a rotation. 

The writer has found it much better to sow in the 
autumn all the tares required for summer soiling, 
and to arrange for a continuous supply of green soiling 
crops throughout the spring, summer and autumn by 
what may be termed " sectional grazing/' 



SECTIONAL GRAZING 

The advantages of " sectional grazing " may be 
briefly described as follows: — 

All the vetches required for summer soiling are 
sown, in the previous autumn, and generally as 
indicated after a crop of roots or potatoes. They 
may also under certain rotations be sown on lea or 
stubble land. 

During the first week in May the " break " is 
divided into two sections by means of a quickly- 
erected movable fence (which will be described later), 
one section being one-fourth of the " break " and the 
other three-fourths. The smaller section, which is 
left ungrazed, is kept for soiling in May and June. 

When the crop on the larger section is about 9' 
high, cattle or sheep (preferably the latter) are allowed 
to graze it. After the entire section has been grazed 
for about a fortnight the movable fence is moved on, 
cutting off another quarter from the grazing stock, 
and a similar course is adopted about a fortnight later, 
while finally, after a further two weeks, the animals 
are turned off the remaining quarter. 

The object of this sectional " grazing " is to arrange 
for the second growth of tares to come in for use at 
different times .through the summer and autumn. 
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TJi^ system of sectional grazing may be illustrated by 
assuming a break of 8 acres of autumn-sown tares, 
.divided into four plots, each containing two acres. 
The following diagram will make the system clear, 
the dotted lines indicating the position of the movable 
fence at different times: — 



Plot 1. Left ungrazed. Soiled May and June and 
again September. 



Plot 2. Grazed May let, May 15th. Soiled July and 
again in early October. 



Plot 3. Grazed May let, May diet. Soiled August 
and again late October. 



Plot 4. Grazed May let, June 15th. Soiled 
September. 



6UCCESSI0NAL CUTTINGS 

As stated previously, it is n6t generally known that 
if tares are cut before the crop is advanced in the 
seeding stage, or the cereal portion has flowered 
but not begun to ripen, the crop will give a second 
and even a third cutting. That is, providing the land 
is in good condition, or, if the land is poor, quick- 
acting fertilisers, such as nitrate of soda or liquid 
manure, have been applied. 

Plots 1 and 2 being left to provide further soiling, 
it is generally advisable to sow a little Italian rye grass 
at the rate of from 24 to 30 lbs. per acre to fill up 
the bottom, immediately after the first cutting of these 
plots has taken place. Chain or bush harrowing and 
rolling the tare stubble after sowing to cover in the 
grass seeds and check the weeds are necessary. 
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There is one point requiring great attention. It is 
this. When it is intended to allow the tare crop to 
grow a second or third time, the crop must be cut 
with a high stubble about 6 " high. If cut too low, only 
a poor successional growth will result,- and if the 
weather is droughty, the bare surface, such as results 
from low cutting, quickly becomes parched. Again, 
low cuttings favour the growth of weeds, whereas on 
the other hand high cutting smothers weeds. 



LABOUR ECONOMIES 

In connection with summer soiling, it may be of 
interest to describe the system of feeding the crops, 
with the object of economising labour. A portion of 
Plot 1, say, 1 acre, is cut green and fed to the stock 
either in the yards or on the pasture. 

Directly this acre is cleared a movable fence is 
erected separating the growing crop from the part 
which has been cut, and every morning the stockman 
cuts two or three swathes of the growing crop with a 
one-horse mowing machine, fitted with a corn reaping 
attachment. This greatly facilitates the labour of 
gathering the crop. The ** sheaves'' are thrown 
over the movable fence. 

As the distance from the growing crop to the 
movable fence increases, the heaps are carted to the 
cattle on an ordinary hay bogie which is fitted with 
" creel " sides. There is a great economy in this 
system of soiling. The carting of the green fodder is 
reduced to a minimum, but a still greater saving is 
effected by avoiding the necessity of carting out 
manure from the houses. In order to distribute the 
manure properly, the soiling heaps should be spread 
over the area as evenly as possible. 
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When it is desired to cut each crop more than once, 
or when the different plots are tilled and re-sown, a 
second fence is necessary in order to prevent the stock 
from unduly trampling the second growth or the 
succeeding crop. Two strands of wire suffice for this 
latter fence, if the stock are only allowed to remain 
on the land whilst consuming the tares supplied to 
them, but if the stock are fed entirely on the soiling 
crop — ^that is, no pasture is available — a three-wire 
strand fence or a woven wire fence will be necessary. 



CHAPTER XII 

WINTER GREENS AS A SUBSTITUTE FOR ROOTS 

The term " winter greens " is applied in a generic 
sense to several varieties of winter forage crops, such 
as giant rape, hardy green turnips, rye, and various 
kind^ of kale, used either for folding off or for winter 
soiling crops. 
The big features about the winter green crops are : 

(1) The necessary cultivation is all done in 
the month of June, July and early August, at a 
time of the year when rain helps,' instead of 
hinders, in the tillage of the land. 

(2) The crops are generally broadcasted, so 
that costly hand labour is unnecessary, and Jiand- 
weeding, horse-weeding, and hoeing are 
practically, €md may, when certain Continuous 
Cropping rotations arei once properly established, 
be, entirely dispensed with. 

(3) An acre of winter greens sown at the times 
referred to yield as much nutriment per acre as ^> 
an average crop of roots sown under the ordinary 
system, the former costing no more than one- | 
fourth as much for horse and manual labour as * 
the latter. 

(4) Again, the winter greens form the second 
crop in the year, and, as already indicated, can 
be so blended with the preceding crop of vetch 
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hay as to form a properly-balanced ration for all 
kinds of stock. 

(5) The winter greens along with sweet silage 
are a complete substitute for roots. 



THE ROOT OF ALL EVIL, 

Root-growing as carried out under the present 
system is far from profitable. The crop is usually 
sown on a lea oat stubble, which is left uncropped 
from the time the corn is harvested in August and 
early September, until the roots are sown in late 
April or May, and sometimes June of the fol- 
lowing year. In addition, the bulk of cultivation 
for a root crop is carried out in early spring, when, 
as already indicated, climatic conditions make the 
cultivation of all except the lightest soils very 
, difficult. Finally, the root crop requires a great deal 
": of labour, especially hand labour, which is very 
' costly, and not always procurable. 



V^THERE ROOTS PAT 

« 

For roots, the land is ploughed in autumn, cross 
ploughed in spring, then cultivated and worked down 
to a fine seed bed. At this stage, especially on the 
heavier classes of land, a downpour of rain may not 
only stop the tillage operations but may result in a 
large amount- of the cultivation having to be done 
again. The subsequent manuring, splitting of drills, 
and sowing, seed-thinning, hand and horse-hoeing, 
harvesting and clamping, with subsequent pulping^ 
slicing and feeding of the crop, need no description. 
An estimate may be made on paper to show a profit 
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from root-growing, but in practice it is almost 
impossible to grow the crop except at a loss. 

In short, roots, from the standpoint of the tillage 
farmer, might well be described as the root of all evil. 

This statement may need a little qualifying under 
certain conditions. For instance, there are many 
farmers living adjacent to towns who can often dispose ' 
of roots at 30/- to £2 per ton to town dairymen who 
must use some succulent food for the in-door feeding 
of dairy cows, and who find roots convenient for the 
purpose. At such prices, roots are certainly worth 
the trouble involved in raising the crop, but the 
general farmer, who is growing roots for home 
consumption, will find winter greens and silage far 
more economical than roots. 

I have detailed the troubles of root-growing fairly 
fully, and although it may appear contradictory to 
say so, root-growing, let it be carefully noted, on a 
limited scale, can be made profitable, provided that 
the roots are grown on the Continuous Cropping 
system. This point will be elaborated later. 

DRY FARMING METHODS 

In most Continuous Cropping rotations, winter 
greens will follow a crop of tares sown in autumn on 
the lea, or after a lea oat crgp, which crop has been 
cut for hay, soiling, or ensilage in June. Winter 
greens can also be introduced into the rotation by 
sowing the crop on the lea in June and July, the lea^ 
land having been ploughed in .the preceding spring 
and part summer fallowed. 

In connection with the summer cultivations and 
sowings of crops, there is one matter which requires 
every attention in order to ensure success. The 
summer tillage of land is quite a distinct thing as 
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compared with the ordinary spring cultivation. The 
farmer's main object in connection with the latter is 
to get his land dried sufficiently to allow of a fine 
tilth being obtained. To do this, he is very careful, 
especially if the land is in any way heavy, not to 
touch soil in a damp condition, whilst to till such 
land while rain was actually falling would be viewed 
in the light/ of an insane act. 

With summer tillage, the case is entirely different. 
The whole principle must be reversed. Instead of 
allowing land to dry out before tillage operations are 
commenced, every measure should be taken to retain 
the soil moisture even to the extent of tilling the land 
during rainy weather. This, of course, on heavy land 
and in a wet summer can be overdone, but the 
practical farmer will realise that tillage operations, 
even in summer, must cease during wet weather, if 
such operations result in the land being made pasty. 

QUICK CULTIVATION ESSENTIAL 

From the foregoing, it will be understood that, for 
the successful growing of winter greens or any 
summer-sown crop, we must adopt the methods 
known in other countries as dry farming... For dry 
farming, or the conservation of soil moisture, quick 
or rapid cultivation of land is essential. For 
instance, if a farmer were to set about the cultivation 
of, say, 20 acres of tare stubble on the ordinary 
plan to which he has been accustomed, he would 
probably first plough the entire area; next he would 
give the ploughed land a run with the harrow or 
cultivator; then proceed to cross-plough the whole 
area, and repeat the harrowings and cultivations, 
completing one operation before commencing the 
next. 
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/ 

« 

This means in practice that between every two 
cultural operations the land is losing a large amount 
of moisture, and by the time the tare stubble is 
reduced to a fine tilth (it must be understood that we 
are dealing with the cultivation of a stubble in 
summer time) the l£uid is as dry as a bone. Further, 
working on his ordinary plan, the farmer, if it 
commenced to rain whilst the various cultural 
operations were being undertaken, would 
immediately cease work. 

Working according to dry farming methods, the 
farmer, under the circumstances outlined, would, 
however, undertake the cultivation of the tare stubble 
in sections, ploughing one or two acres and reducing 
the ploughBd sections to a fine tilth as quickly as 
possible. This means retaining the soil moisture as 
much as possible; 

Suppose, though, that very dry weather obtains 
when cultivating the tare stubble on the latter plan I 
Then, by the time the cultivation of, say, a quarter 
has been completed, the remaining three-quarters will 
be baked so hard no plough would face it. In order 
to guard against such a contingency, it is necessary 
to form a soil mulch on the unploughed portion, with 
a view to reducing moisture' evaporation to a 
minimum. This can be accomplished by roughening 1 1 
the surface of the stubble by passing the cultivator or | ! 
disc harrow, or both, once or twice over the land- I i 
before ploughing. The disturbed surface acts like a 
blanket and reduces the evaporation of moisture from 
the lower layer of the soil. 

TO CONSERVE SOIL MOISTURE 

After the land, has been tilled and the crop sown, 
there are still other methods of dry farming to be 
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adopted in order to conserve soil moisture. In fact, 
for the successful growth of summer-sown winter 
greens,, even in districts of comparatively high 
rainfall, moisture might be regarded as the dominant 
requirement. 

Under the ordinary system of tillage, a farmer 
invariably ploughs in his farmyard manure, but in 
nine out of ten seasons^ spr eading dung on the top of 
t he land, afte r t he puJUYafioq an^ sowing of wmter 
greens is comjgleted, proves more successml xnan 
when'TKe^Hung is ploughed in. 

On this point last year the writer had the pleasure 
of a visit from a party of English and Welsh experts. 
The visitors were shown a field of about 20 acres of 
winter greens. At intervals of about 40 yards wide, 
on the date (September 25th) when the visitors 
arrived, there were strips of winter greens not more 
than about six inches high, whereas on the 
remaining parts of the field the crop was three feet 
high. 

It was explained to the visitors that the land had 
all been manured and treated in an equal manner, 
and they were asked to give an opinion as to why 
there was such ia great disparity in the crop. So 
little is the importance of dry farming in connection 
with the Continuous Cropping system understood, 
that not one of the thirty visitors gave the right 
explanation. 

QUICK TILLAGE 

Yet the explanation was quite simple. The part 
where the crop was so luxuriant had first been tilled, 
the tillage being done as quickly as possible. Then 
the crop was sown and the farm-yard manure was 
applied and spread on the surface. Most of the 
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spreading was done with the chain harrow, which 
mixed the manure with the top layer of soil, and 
hence formed a soil mulch. The remaining portion, 
where the crop was backward, had farmyard manure 
carted on, ploughed in, the land then cultivated and 
the crop sown. 

The cultivation of the entire field was undertaken* 
during a period of very dry weather. Hence, whilst 
the manure was being carted on and spread on the 
backward portion of the crop, ihe soil got very hard 
and dry. Having become dry, it was absolutely 
imperative to plough the land, which meant further 
delay. 

The difficulty in ploughing the land was 
considerable, although a steel bar-pointed plough was 
used (no other plough would have faced the baked 
surface). Further difficulty and delay was 
experienced in reducing the soil to a fine tilth. On 
the other hand, the cultivation of the more forward 
portion of the crop had been done entirely with the 
d isc harrow the tdj^k GHltivator and the sgrinfcjQpJth 
harrow^ ' which it may be here remarked did not 
involve one-fourth the labour that was required for 
the part that had to be ploughed. The cultivation, 
as well as being more economical, was very much 
quicker. A fine surface having been obtained, the 
seed was sown immediately, the_ manure, as already 
stated, being carted on and spread. 

This meant that we cultivated and sowed the more 
forward portion some ten days earlier than the 
backward portion. The sowing of the whole area, 
it should be mentioned, was completed by the end 
of June; the crop was inspected on the 25th of 
September; and although we got moisture in plenty 
from about mid-August onwards, the later-sown parts 
never recovered. The crop had become stunted in 
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its early growth, and when moisture resulting from 
later rains wa& available, it was too late to be of 
much use to the stunted crop. In fact, in the month 
of December,- the quickly-tilled portion was quite four 
feet high, whilst never, during the whole season, did 
the backward portion present a swathe high enough 
to cut with the scythe. 

MORE SOIL PHYSICS 

As is generally known, but apparently not 
sufficiently appreciated, the finer the tilth produced 
in any crop the more retentive the soil is of moisture. 
This fact requires to bQ kept well in mind, especially 
in connection with summer tillage. 

Another feature of soil physics is that a soil finely 
tilled and then heavily rolled will draw up more 
moisture from the sub-soil and retain more dew 
moisture than a soil equally finely tilled and not 

; rolled. But a subtle point to be remembered is, that 
I hvhile it is necessary to roll a finely-tilled soil in order 

jto reduce capillarity, the moisture will evaporate 

; more rapidly from a smooth than from a roughened 

i surface. 

A practical demonstration of this phenomenon may 
be made by pouring equal quantities of water on two 
boards, one rough-sawn, and the other smooth- 
planed. It will be observed that the moisture from 
the smooth board will dry oft much more rapidly 
than it will from the rough-sawn board. The 
deduction to be made from this is very simple— viz., 
tillage must first be very thorough, then the soil must 
be heavily rolled, but after the rolling the harrow 
should be passed over the smooth surface in order to 
roughen same, and thus check the evaporation of soil 
moisture. 
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The importance of dry farming methods in 
connection with the growing of summer-sown crops 
has been dealt with at considerable length because 
of its great importance. Many farmers, whom the 
writer has visited in the drier districts, have not inade 
a success of winter greens for no other reason than 
that sufficient attention has not been paid to the 
conservation of soil moisture. In fact, in dry summer 
rainfall districts, one may regard the adoption of dry 
farming methods for the growing of summer-sown 
winter greens as the beginning and the end of success. 



CHAPTER XIII 

HOW TO CULTIVATE WINTER GREENS 

Let me now discuss the different types of 
winter greens in detail. In this, as in any other 
feature of the Continuous Cropping system, the reader 
must be content more or less with general statements. 
In other words, it is for the farmer to ascertain, by 
trial, which of the difterent type of winter greens are 
best suited for his particular purpose. 

The hardiest of all the types of winter greens is 
j^, and of all the different varieties at present in 
existence, there is none more hardy and productive 
of more foliage than that known as giant Essex rye. 

When the writer was a boy he distinctly remembers 
a variety of rye known as St. John's Day rye, which 
for luxuriance of growth, hardiness, and perennial 
habit was even more valuable than giant Essex rye. 
For some reason or other, this variety seems to have 
gone out of cultivation, or, at least, is no longer 
procurable. It is to be hoped that some seedsman 
will again take this variety of seed in hand. 

Not only is rye very hardy, but the use and 
consumption of rye crops may be very varied. In the 
chapter on corn-growing, some reference has already 
been made to the growing of rye as a cereal crop, and 
using it first as a soiling crop in late autumn, and 
again in early spring. 



HOW TO CULTIVATE WINTER GREENS 145 

For this purpose rye is usually sown in late July or 
early August, but it can be sown still earlier, say, 
before midsummer, and cut green in the month of 
September for soiling to cattle. June-sown rye by 
the latter month will be about a yard high, and will 
yield from 12 to 15 tons of green food per statute 
acre. Then, if manured immediately (preferably 
with liquid manure), it will give good sheep grazing 
by the first of the following April, ^r it could be cut 
for a green soiling crop again about the third week 
of April. 

If green soiling at the time mentioned is not 
required, then the crop can be cut twice for the 
purpose of conversion into sweet ensilage. Also it 
may be cut in autumn, or soiled or folded in autumn, 
but in the latter case it may be folded again in April, 
and about a month after the sheep have been removed, 
so quick does rye grow, it can be cut for a hay crop. 
The land may then be broken up for a crop of rape or 
hardy green turnips, to be sown in June. 

Another characteristic of rye is that it grows at a 
lower temperature thatt any other kind of winter 
greens. 



SOWING RYE 



The sowing and cultivation of rye is quite a simple 
matter. The crop is sown in exactly the same way 
as an ordinary corn crop, the seed required being 16 
stone per statute acre. As regards manure, from 15 
to 20 tons of dung should be applied, or a 
mixture of 3 cwt. of superphosphate, 3 cwt. of 
»?t'kainit (when procurable), and 1 cwt. of sulphate 
of ammonia, per statute acre. If the crop is 

K 
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folded only, no further manure is required, but 
if it is to be cut and carted off the land 
then it should receive an additional dressing of from 
10 to 15 tons of liquid manure per statute acre. 



CULTIVATION OF KALES 

There are many other types of winter green crops, 
but the chief ones used by the writer are giant rape, 
hardy green turnips, thousand-headed kale, marrow 
stem kale, and other varieties ^f kale. In point of 
hardiness, the kale crops come next to rye, but all 
the varieties of kale are slow in theif initial growth, 
which necessitates a difference in sowing to the 
method followed in the case of giant rape and hardy 
greens. 

Kale crops are not suflBciently quick-growing in 
their early stages as to be included in the category of 
smothering crops — crops which smother weeds. 
Hence, except on clean land, the kale crops should be 
sown in rows to permit of after-cultivation. 

The after-cultivation consists entirely of horse and 
implement labour. Cps|ly Jtold Jabcmr, such as is | 
necessary for the growing of roots, is not required. *! 
The fact that th^ kales are slow in their initial growth, 
whilst being a disadvantage in one way, is in another 
an advantage. By adopting methods of inter- 
cropping, the kales can be sown in a crop of corn 
whilst that crop is still on the land, without any 
danger that the kales may grow so vigorously (which 
sometimes happens with rape and hardy greens when 
used for this purpose) so as to interfere with the 
harvesting of the corn crop. 
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Of the kales, marrow stem kale, which is a hybrid 
between thousand headed kale and kohl rabi, is the 
least hardy, but at the same time quicker in its growth 
than other kinds of kale. It is especially valuable for 
dairy cattle, the thick stalks which it produces being 
very nutritious. 



'-^ MARROW S TEM KAL E 



When sown in the months of March or April, mar- 
row stem kale gives excellent feeding in September, 
and if the crop is then cut in such a manner as to 
leave a stalk about six inches high, or if grazed with 
sheep or cattle and a sufficiency of stalk is left, the 
crop will give a second growth of valuable grazing 
for the following spring, unless the winter be very 
severe. 

Sown in early June, the crop will be ready for con-^, | 
sumption during "tte months of October, Novembe r 
and Decem ber. If sown in early July, it can generally 
be flepeiidedto provide good feeBfng from late Feb- 
ruary onwards. 

' In the northern parts of these countries, marrow 
stem kale is not sufficiently hardy to withstand the 
severe winter. Therefore, when sowing in these dis- 
tricts, the firmer should plan to have the marrow 
stem kale consumed before Christmas. 

There are two varieties of marrow stem kale — ^the 
green and the purpled leaf. If there be any difference 
the former seems to be more vigorous of growth than 
; the latter. One outstanding feature of the crop is its 
drought-resisting properties. For this reason, prefer- 
ence should be given to it in districts where the annual 
rainfall is 25 inches, or where the rainfall is even 
heavier, but the soil porous. At the same time, it 
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should be understood that in any district of heavy 
rainfall and heavy soil, marrow stem kale grows most 
luxuriantly. 

THOUSAND HEADED AND CURLY KALE. 

These varieties of kale seem able to stand the 
severest winter, and for this reason a good breadth of 
these crops should be sown in the colder districts to 
provide food in the early spring months, say from 
February onwards. Like marrow stem kale they may 
be sown at any time of the year from March onwards. 

They are slower in their growth than the marrow 
stem varieties, but if sown early and cut in late 
autumn, provided the land is rich or well manured, 
the kales will give a second growth in the following 
spring. In fact, on this point it is useful to note that 
any of these cruciferous crops, if cut before reaching 
the flowering stage, will give a second and even a 
third growth. /' 

Like marrow stem k^te, the croi^'can be grown by 
I transplanting the plapt, but trapsplanting, except on 
/ a small area, is seldom possible because of the labour 
I involved. 

GUNT RAPE 

With the possible exception of white mustard, giant 
rape is the quickest growing of all cruciferous fodder 
crops. With well-tilled, well-manured land, in a 
moist summer, the writer has often grown it four feet 
high in the space of twelve weeks, getting a yield of 
from 30 to 40 tons per statute acre. 

Growing so quickly, this crop, as well as hardy 
green turnips, completely smothers out every weed, 
except charlock, and leaves the land in a beautifully 
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clean condition. Like the different types of kales 
mentioned above, it is more nutritious than either 
mangels or turnips, whilst its manurial value is two 
and-a-half times greater than either mangels and 
turnips. All kinds of stock are fond of the crop. 

When intended for autumn or early winter use, 
giant rape should not be sown later than, say, the 
l^hoO^^, and if it can be got in by the 15th of 
^BS^Ssuming that the soil and weather conditions 
are favourable, all the better. As with most of these 
crops, the best results can only be obtained by liberal 
manuring. 

Liberal manuring of farmyard manure is not 
possible in many cases under our present system of 
farming, because of the small amount of stock carried, 
the usual standard being the equivalent of one full- 
grown beast to every three or four acres„ whereas by I 
growing more fodder and forage crops as has already I 
been indicated in these pages, double the quantity of I 
stock might be carried. 

Giant rape is not so hardy as any of the crops pre- 
viously mentioned, but is hardy enough to withstand 
any average winter, except in the northern and 
eastern portions of these countries. The capacity of 
winter green crops for withstanding a severe winter, 
especially giant' rape or hardy green turnips, depends 
much on the time at which they are sown. If well 
advanced in growth, say four feet high, they will 
withstand a severe but not a long frost. Even a long . 
frost may not kill the crop, but cause the outer leaves 
to wither, yet on the advent of mild weather in 
spring, the crop makes a wonderful recovery. 

Sown about mid- August, giant rape or hardy greens 
will be about 9 to 12 inches high by the time winter 
sets in, and at this stage in their growth both crops 
will withstand very severe weather. Late summer 
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sowing, though, may result in land lying idle for four 
or five weeks in summer. Some farmers would not 
object to this, as it gives them an opportunity of 
partly summer-fallowing the land, but where the 
object of fallowing either partly or wholly is to clean 
the land, the writer's view is that fallowing is not 
worth while. The land can be far better cleaned by 
growing a crop like rape or hardy greens. 

Both giant rape and hardy greens require a fair 
amount of moisture, and in districts of a rainfall of 
over 30 inches, preference should be given to these 
crops as compared with marrow stem kale and other 
varieties of kale, especially in th^ southern and 
western areas of those counties, where the winters 
are generally milder than in the northern and eastern 
sections. 



HARDT GREEN TURPOPS 

Hardy green turnips, when broadcasted, have in 
their manner of growth all the appearance of a hybrid 
between white turnips and giant rape. The crop grows 
a bulb like a turnip, and will grow a top of dense 
foliage from three to four feet high, like rape. 

Like rape too, when sown under suitable conditions, 
it is very quick-growing, and requires a fair amount 
of moisture. It will not stand frost or dry weather 
as well as the different varieties of kale. 

On the question of moisture, it may be remarked, in 
passing, that once the plants are well established, 
there is not much danger of their suffering from 
drought, unless in exceptionally dry years. Even in 
districts of low rainfall there is, in fact, generally in 
late autumn, winter and early spring, more moisture 
than the average farmer wants. 
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It is sometimes a decided advantage to grow a 
mixed crop of winter greens. For instance, the kales, 
as has been previously stated, are not sufficiently 
quick in their early growth as to form weed 
smotherers, and for this reason when sown alone, 
must generally be sown in rows. 



MDLED WINTER GREENS. 



Sowing in rows is, of course, done with the object 
of subsequently cleaning the land by horse hoeing, 
but instead of sowing in rows, a^ mixed ^ (\j;qw ^f Iffllft 

•y Vcape wiil keep the land covered until the kale is 
/ firmly established. Again there are some winters 
/ during which giant rape seems to be better able to 
I withstand the frost (and what is equally destructive, 
/ cold wet prolonged), than are hardy greens, while 
/ during other winters, which are equally severe, the 
I rape may be injured and the hardy greens untouched. 
At present it is impossible to account for these vari- 
ations, but from practical observations, the writer has 
found that a mixture of jiardy greens and rage sown «- \ 
t(^ether will, in most winters, better slan3n6ardships ^ \' 
than eitKer IGiardy greens or rape sown alone. For this 
reason, whilst it is an advantage sometimes to have a 
portion of the land devoted to each separate crop, it Is 
desirable, if a large area is being sown, to mix tha^ 
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RYE AND RAPE — ^WINTER PASTURE. 



Under a certain condition a crop of mixed rye and 
rape also proves more useful than either crop sown 
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alone. The condition referred to is where it is desir- 
able to form a winter pasture for sheep, young cattle, 
or matured stock. 

Rye, sown alone, would, in damp weather, get very 
much trampled by the stock, and, even in a compara- 
tively dry winter if not grazed, would '*lodge*' and 
rot at the bottom. The rape helps to support the rye, 
and prevent "lodging." A mixture of rye and rape is 
1 i very suited for land sown, say, in late July or early _, 
** Aj igust, or even late Aupu^ t. ,' 

rn "passing, '"'it may be remarked, that a winter 
pasture in mountainous districts, or in fields not easily 
accessible, is one of the most valuable features of the 
Continuous Cropping system. For a farmer to be able 
to turn his sheep and young Stock — and, if the weather 
is any way dry, his older cattle — on to new pasture 
during October and November and during February 
and March, means lightening the labour of feeding 
the stock, and increasing, to a considerable extent, 
the stock-carrying capacity of his land. 

Especially is this the case with the sheep farmer. 
On one of our farms, we have every year such pasture 
ready by about mid- September. At this time of the 
year, the ewes and rams are mating, and they are 
turned on to the pasture during the mating season. 
I Jf As a general rule, we allow from 100 to 120 ewes to 
every ten acres of the winter pasture. The sheep are 
put iri*7olds, not the small miserable folds that pre- 
vail in some sheep-raising districts, and which become 
? i quagmires after a couple of days grazing, but folds of 
* i, abou t five g jpres to every 200 sheep . 
, - 1 I One nve acre section wiB'Be grazed down in Sep- 
*• I f ember, another in October, and another in November. 
I I fhen the sheep are turned on to other land, and the 
I I different sections starting with the One first grazed, 

SI Jvvill come in for use, respectively during March, April 
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and May. Because rye grows at a very low tempera' 
/ture, it is always included in these winter pastures. 

From the foregoing, it may be seen that, with the' 
exception of December and January, our sheep are 
always on green food throughout the winter. Thia 
means that ten acres of land will feed 100 ewes and 
their spring-born lambs through. the winter, with the 
exception of a little hay which they receive during 
the two months of December and January. 

This past winter has, in Ireland at least, been one 
of the severest in the writer's memory. It has been 
very wet. We have had in addition, three periods of 
frost — one in early December, one in January (which 
was so severe that the lake in front of the house had 
six inches of ice on it), and another in late January. 
Still, as this chapter is being dictated on the 9th 
March, the ewes and lambs are being turned on to a 
field of rye, sown on July 15th last season, and grazed 
in sections from the 10th of September to the 21st of 
November. Other flock-masters are lamenting a short- 
age of keep. Yesterday in Armagh, within ten miles 
of the farm in question, we were told about ewes and 
lambs dying for want of food, whilst we have food in 
plenty. 
* Our first grazed plot of rye is over six inches high 
and a remaining ten acres of this crop will be 
available for consumption after the first plot has been 
eaten off. 



RAPE PASTURES 



Another example of a mixed winter green crop is 
one consisting of rape and a li ttle kale with It alian r^ 
grass. Ine particular conditions under which this 
mixture proves most valuable are in colder districts 
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where the crop is sown early, say, in the month of 
,June. 

Sown at this time, the crop when properly 
manured, and tilled, will be from three to four feet 
high at the beginning of October. Such a luxuriant 
crop in cold districts must be used up before the 
advent of December, as, if left out through the winter, 
the rape portion of the crop, if not entirely killed, may 
be partly destroyed. After grazing down during 
October, November, and early December, the rape and 
kale portions of the crop in cold districts will not 
make much growth by the following spring, but the 
rye grass, even if the rape be entirely destroyed, will, 
in most winters, give valuable sheep feeding in April. 

If, as may happen in a backward spring, the rye 
grass does not make sufficient headway to permit of 
much grazing, the crop is, nevertheless, valuable to 
turn in as green manure. There are, however, very 
few districts, where rye grass sown in the manner 
stated and properly manured, will not give good sheep 
grazing by late April. 

Proper manuring means in this particular case, to 
have the land in good heart to begin with, and then 
to apply a good dressing of a quick-acting manure 
like nitrate of soda in early spring. For such a crop 
it is recommended to give about 1 cwt. of nitrate of 
soda in mid-February, and a similar dressing in the 
first week of March. In theory, it is urged **that 
nitrate of soda should not be applied until the spring 
is well advanced and growth has commenced," but 
there are many theoretical things written in books 
which do not coincide with practice. The idea of 
delaying the application^ of nitrate of soda is to avoid 
the washing out of the land of such a soluble manure, 
but there is little loss in this direction, if the land 
is carrying a crop. 
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Again, as regards the application of nitrate of soda 
until growth has commenced, the writer is convinced 
from practical experience, that a liberal application of 
nitrate of soda will actually commence growth two or 
three weeks later than would be the case if the nitrate 
of soda were not applied. 



CHAPTER XIV 

WINTER QREEN ENSILAGE 

There may be some difiBculty in getting the crop 
consumed before the advent of winter in the northern 
and eastern districts of these counties, where a large 
area of winter greens, consisting of giant rape alone, 
or where the crop consists of a large proportion of 
this type of winter green, may have been sown, and 
the crop is well advanced in growth at the beginning 
of October. In these areas it is often risky to leave a 
crop of this type to stand over the winter. 

Under such conditions it is a decided advantage to 
be able to convert the crop into sweet ensilage. There 
is no difficulty in doing this if there is on the farm 
either a silage pit or, better still, a circular or Ameri- 
can stave silo, provided that the material is chaffed 
when being put into the silo. 

In one or two instances, the writer has attempted 
to ensile in a silo, rape and similar material in the 
long state. The experiments have not been successful, 
the resultant silage, as one of the farm hands described 
it, being of such a nature that a man could riot go near 
it unless he was equipped with a gas mask. When 
chaffed with one of the modern chaff ensiling plants, 
very good results were obtained. 

Some little difficulty, however, was experienced in 
passing the chaffed stuff through the blower, with 
which the chaff ensiling plant is equipped. This diffi- 
culty can be easily got over by chaffing at the same 
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time about one part of straw to every four or five parts 
of the green material. The straw absorbs some of the 
surplus moisture and prevents the blower from chok- 
ing. There are very few farms, so far, equipped 
with a chaff ensiling plant, and a stave or common 
pit silo, and it would certainly be a decided advantage 
if some means were devised of ensiling rape and 
similar crops on the stack principle as described in 
an earlier chapter. 

In the coming winter experiments of this nature are 
being undertaken by the writer and his farming part- 
ner. 

NEED FOR SUBSmiZED EXPERIMENT 

In passing, the writer cannot help remarking that 
it is a pity that funds are not available by means of 
which farmers, who wish to undertake experiments 
similar to the above, could be guaranteed against loss. 
It is a very serious thing indeed to attempt the con- 
version of, say, 100 tons of green fodder into ensilage 
when the experiment proves a failure.^ Not only is 
so much valuable food material lost, but it throws 
one's feeding plans very much out of balance, and 
disorganises the whole business of the farm. 

There is indeed much room for important research 
in connection with the whole subject of ensilage, and 
the educational authorities have certainly not^ given 
the matter one-tenth the attention which it deserves. 
In fact, glancing through the literature on the subject, 
it seems that all that has been done is to collect a cer- 
tain amount of economic information from farmers 
who have, unaided, ventured upon ensilage experi- 
ments. Even then, in the instances referred to, the 
tendency seems to have been to devote far too much 
attention to the academic, or what the practical farmer 
terms "the finnicky points." 



158 FARMING ON FACTORY LINES 

For instance, a tremendous amount of research 
work has been carried out to ascertain the chemical 
changes which take place in the actual process of con- 
verting the material into ensilage. 

» 

DRIFT OF RESEABCH WORK 

This research, which is largely dwelt upon, is that a 
certain percentage of the albuminoids is converted 
into less valuable nitrogenous compounds, chiefly 
amides. Such knowledge is, of course, of some im- 
portance. But the big question after all, in connection 
with ensilage making, is not what is the slight loss 
sustained when albuminoids are converted into 
amides, but how much of the material, especially in 
bad weather, lacking the silage system, would be con- 
verted into muck. 

Again, the main bulk of ensilage is usually made 
during bad weather, when it is generally impossible 
for man and horses to carry on other work. Lacking 
the ensilage system as a second string to his bow, a 
farmer would generally have his staff of men and 
horses idle. To repeat, in this, and many other re- 
spects, it is the labour economic question of ensilage 
which requires investigation. 

SWAPPING EXPERIENCES 

There are very great possibilities in connection with 
the conversion of sucji dense foliage crops as rape, 
kale, etc., into ensilage. Very often, in springtime, 
a farmer finds himself with more of these crops than 
will satisfy his immediate needs. His only remedy at 
present, is to buy in additional stock, but this is not 
always possible, and where possible, may not be 
profitable. Often, indeed, store cattle and sheep may 
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cost more per cwt. in April than they will bring later 
on in the season. Further, if the stock can be bought 
in and later sold out at a profit, there is considerable 
delay in consuming a large area of the crop and a con- 
sequent delay in getting down the succeeding crop. 

This difficulty is the main reason why the old- 
fashioned system of catch-cropping was never adopted 
on anything like a large scale, except in sheep grazing 
areas. Many farmers who, for instance, put down, say, 
twenty acres of rye or rape as catch crops between 
corn and roots, found that the catch crops were pf 
little or no advantage. One or two acres proved very 
useful as an early bite, but a large area of such plots 
generally meant the late sowing of roots and resultant 
poor crops. 

With such crops as rye, vetches, or scarlet clover, 
when more of these crops are available than are 
wanted for immediate requirements, there is no diffi- 
culty in converting them into sweet ensilage, either on 
the silo principle, or on the writer's stack system, 
dealt with in an earlier chapter. Later, the results 
of a rape ensilage experiment, which the writer and 
his partner are about to carry out, will, when avail- 
able, be put, before the farming public. In return, it 
would be a great help to us, if any farmer who has 
already made experiments in ensiling such crops, 
would communicate with the writer. The more of this 
swapping of experiences which we practical farmers 
indulge in, the better for ourselves, for our industry, 
and for the future national welfare. 

CHEAP TILLAGE 

The cultivation, manuring, and seeding of rye have 
already been dealt with. As regards the cultivation of 
other types of winter greens, it is pretty much the 
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same in all cases. After a tare stubble cleared in the 
month of June, the land is cultivated as expeditiously 
as possible. 

On light or medium land, ploughing is not neces- 
sary. The cultivation of such land can usually be 
done by the disc harrow and the triplex cultivator, 
without any ploughing at all. Deep cultivation, say 
more than five inches for these crops, is not essential. 

The fact that the tilling of winter green crops can 
be accomplished with quick working tools is of the 
greatest practical and economic importance. Last 
year the writer ascertained that the cost of tilling and 
completely preparing a nine acre field for a crop of 
winter greens was only 13/6 per acre, horse and 
manual labour being charged at 3/- per day. This 
means that the complete cultivation of such a crop 
is no greater than the singling and weeding of a 
root crop, which these winter greens are intended, 
largely, to replace. 



MANURING WINTER GREENS 

We have already discussed the manuring of rye 
both as a cereal crop and when intended for folding, 
or for a soiling crop. The following remarks are 
applicable to all <Ajhier types of winter greens — ^kales, 
rape, hardy green turnips, etc. 

For these latter crops, which may have to stand 
over the winter, there is no manure so valuable as 
farmyard manure, because of its physical effects on 
the soil, and its fertilising qualities. Furthermore, 
once a Continuous Cropping rotation Jias been estab- 
lished, the application of farmyard manure in June, 
July and August generally fits in with the general 
work on a farm.' 
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The writer's plan on such farms, where any cart- 
ing of farmyard manure is undertaken (on one or two 
farms no carting of either crops or farmyard manure is 
undertaken, everything being consumed where 
grown), is this: The dung is usually carted out as 
opportunity offers on to the headlands of the fields 
where it is intended to sow the winter greens. This 
considerably expedites the work of carting and spread- 
ing the manure. 

There are conditions, however, where to cart the 
manure on to an oat stubble, before sowing the 
vetches (this latter crop, in most rotations, will pre- 
cede winter greens), better fits in with the general 
arrangements. Again, conditions may be such that 
farmyard manure might be applied as a top-dressing 
on the vetches during the winter, say in frosty 
weather. 

This matter of fitting in the work, especially such 
heavy work as manure - carting and spreading, is 
really a matter of individual judgment, and the 
general art of fitting in or dovetailing the work" is the 
nucleus of all successful farming. Yet how very few 
farm stewards possess this art to any great extent. 

Nevertheless, if a preceding crop of vetches have 
been grown with artificial manures, the winter greens \ 
should receive a liberal dressing of farmyard manure, 
from 20 to 25 tons per statute acre. Along with this, 
especially in dry seasons, or on poor land, from 1 to 
IJ cwt. of nitrate of soda or sulphate of ammonia per 
statute acre, should be ap plied immediately the see d 
has been sown , The object of giving artificial manures 
S to push on tRe crop in its early stages of growth. 
A good start with a winter green crop is one of the 
main requisites for success. 




162 FARMING ON FACTORY LINES 

When a liberal dressing of dung has been given to 
the tare crop, artificials will suffice for the winter 
greens. A suitable dressing would be from 4 to 6 cwt. 
of superphosphates, 1 to 1^ cwt. of nitrate of soda, and 
1 to IJ cwt. of sulphate of ammonia per statute acre. 
The minimum quantities should be applied to land in 
fairly good condition, and the maximum to yery poor 
land. 

USE OF ARTIFICIALS 

On light soils, bone meal may be substituted for 
the superphosphater'aHSTon peaty soils, or on heavy 
land, especially where there is a deficiency of lime, an 
equal weight of good quality basic slag may be used 
instead of superphosphate. Of course, basic slag must 
*not be used in any mixture of manure which contains 
sulphate of ammonia. All the other manures may be 
mixed together and applied as soon as mixed. 

Manuring a crop of winter greens in the above 
liberal manner will mean that the succeeding crop 
of potatoes or roots, assuming that the winter greens 
are consumed on the land, will not require any 
manure. If the winter greens are carted oft, of course, 
the land is reduced in fertility, and further manuring 
will be required for the succeeding crop of roots or 
potatoes. 

If corn follows the winter greens, whether the latter 
be consumed on the land or carted off, the land will 
generally be sufficiently fertilised to grow a good crop 
of corn. 

SOWING WINTER OREENS 

The seed of winter greens should only be covered in 
very lightly. After a fine tilth has been made, the 
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land should be rolled, the seed broadcasted, and then 
the land run over with a light seed or chain harrow. 
This latter operation is a dual one, covering the seed, 
and at the same time roughening the surface of the 
soil, which minimises the evaporation of moisture. 
It is very important to sow the seed of winter 
greens very evenly and, above all, thinly. If sown 
too thick the crops come up very crowded with a 
weak, *' spindley growth " which is unable to with- 
stand even a mild frost. The quantities of seed for the 
different crops are as follows : — 

Marrow stem, — ^thousand-headed and other forms 
of Kale — 5 to 6 lbs. per statute acre. 



Giant Rape — 4 to 5 lbs. per statute acre. 

Hardy Green Turnips — i to 6 lbs. per statute acre. 

Giant Essex Rye and Rape mixed — 8 to 9 stone 
Rye, 2 to 3 lbs. Rape per statute acre. 




Italian Rye Grass, Rape and Kale mixed for Rape 
] Pasture — 2 to 2^ stone Italian Rye Grass, 

I 2 lbs. Rape, 1 lb. of thousand-headed Kale. 

Where it is desirable to sow a mixed crop of winter 
J greens, the same weight of seed per statute acre 
'J should be sown as indicated in the table above — ^that 
is to say, Q J^^. of gift j[|t rapQ can be mixed with 2 
^^ 3 lbs, of ka le for a SqSBdT kale and rape crop, or 
giant rape ana hardy green turnips may be mixed 
togetheFlia'^uat'^par^^^^ 2| lbs. of each 

kind of seed per acre. 

If very dry weather obtains at the time that the 
land is ready for seeding, the sowing' should be 
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delayed. If sown too soon, and the drought con- 
tinues, the crop becomes either affected with mildew 
or the growth becomes stunted in its early stage, and 
never makes a full crop. 

Another feature of dry farming methods of import- 
ance in a very dry season is this. After a prolonged 
spell of dry weather, on the appearance of rain, the 
land should be harrowed whilst the rain is actually 
falling, instead of immediately sowing the seed. 
The harrowing should cease, of course, as soon as the 
land shows any signs of becoming pasty. Then, 
whilst the soil is damp, the seed should be sown. 
If the rain continues, there is scarcely any further 
need of harrowing to cover in the seed. The rain 
will wash it in, but as soon as the land is fit and to 
give the seedlings a firm hold of the soil, the land 
might be rolled. 



DRnj:JNG WINTER GREEN CROPS 

The slow-growing crops, and if necessary the quick- 
growing crops of winter greens, can be sown in rows. 
Where this is desirable, the seed may be sown with 
an ordinary drill or turnip sower, but a better way 
is to broadcast the crop, and when it is in the rough 
leaf, the cultivator can be run through, thus leaving 
the crop in rows. 

By this method of sowing the farmer has an 
alternative. If the crop grows well at the beginning 
there will be no necessity for putting it into rows, as 
the crop will effectively choke the weeds. 



CHAPTER XV 

GROWING ROOTS AND POTATOES 

If roots are to be grown in the rotation the best 
time to introduce the crop will generally be after 
winter greens consumed during winter and spring. 
Roots grown on the ordinary system, that is, on a 
stubble land left idle through the^inter, are far from 
a profitable crop, but grown in connection with a 
Continuous Cropping rotation, the cost of root 
production can be very much decreased. 

In the first place, the roots, having been preceded 
by two smothering crops, tares and winter greens, 
will be raised on clean land. Hence less hand and 
horse hoeing for the purpose of exterminating weeds 
will be necessary. In addition, the fact of having 
grown a dense foliage crop through the winter will 
result in the soil being far drier in spring-time and 
far more friable, thus enabling the preparation of the 
root land to be preceded with, even in a wet spring. 
Again, a further labour economy is possible by 
consuming the winter green crops in situ. 

Where this is done with potatoes and turnips, the 
writer applies no dung. Artificials only are used on 
these crops, and consumption on the land of the pre- 
ceding winter green crop is sufiElcient along with arti- 
ficials to grow these crops without any further applica- 
tion of dung. Mangels, however, are gross feeders, 
and will generally pay for an additional application of 
manure. 
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The matter of the drying effect of a winter green 
crop is of great importance, and serves as another * 
example of a very simply scientific fact being turned 
to the greatest practical use« 

A LITTLE ELEMENTARY BOTANY 

The reaves of the plant are the lungs of the plant, 
and perform fimctions in a plant similar to those 
which the lungs perform in a human being or other 
animal. One of the chief operations of the lungs in 
a human being is the expulsion of moisture from the 
system. If one breathes for a few seconds on to a 
pane of glass, the glass becomes immediately damp. 
Precisely the same effect may be obtained by placing 
a cabbage under a glass globe for a few minutes in 
the sunshine. 

A plant really obtains its nourishment from the 
soil by absorbing through its roots plant food 
dissolved in the soil water. The moisture is expelled 
through the breathing pores of the tissues, leaving 
behind the plant food for the building up of vegetable 
tissue. 

Now, it has been found that for every pound of 
dry matter in a plant, 250 lbs. of water are expelled 
by the leaves. In rape, for instance, there is 14% of 
dry matter. Hence, even in a 25-ton crop per statute 
acre there will be 3^ tons of dry matter. 

Since 250 parts of water are required for the 
elaboration of one part of dry matter, it follows that 
for the production of 3^ tons of dry matter 875 tons 
of water are required. 

One inch of rainfall per acre is practically equal to 
100 tons of water. Therefore, by growing during 
the winter half-year 25 tons of rape we rid the land 
by leaf evaporation of nearly 9 inches of rainfall. 
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The root action of the winter greens also facilitates 
drainage, and between this and leaf evaporation one 
would be safe in saying that by cropping a field with 
winter greens we rid the land of about the equivalent 
of 12 inches of rainfall. 

It is scarcely necessary to point out, further, how 
ridding the land, prior to the spring tillage 
operations, of this amount of moisture facilitates 
soil cultivation and crop-saving in a wet spring. 



DRYING EFFECTS OF WINTER CROPS 

So marked is this drying effect of winter crops that 
in the districts of low rainfall, if the crop is not 
consumed by the end of March, the land is so dry 
that the tilling may have to be delayed. This is a 
matter which requires individual attention on the 
part of each farmer, and a study of the average 
monthly rainfall in his district will be a great help. 

One would imagine that this drying effect might 
mitigate against the success of the succeeding summer 
crops. Such, however, is not the case if a little 
judgment be used. The root action of the winter 
crops breaks up the soil particles in a most marked 
manner; hence a finer tilth is procurable on the 
cropped as compared with the uncropped portion. 
In other words, quicker tillage is possible, and the 
repeated turnings over of the soil in a dry spring are 
avoided. 

This helps to conserve soil moisture, as does also 
the finer tilth. The finer the soil particles the more 
retentive of moisture is the soil. 

Whilst it is possible to greatly reduce the cost of 
production of roots in the manner indicated, under 
no circumstances would the writer recommend the 
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whole winter green break to be sown with roots. 
If this be done, assuming the area cropped to be 
considerable, the amount of hand labour for the 
thinning, gapping, and weeding of the crop is 
scarcely procurable. Further, the only reason why 
roots need be grown on a farm at all is merely for 
use as a stand-by during prolonged frost or snow, 
when winter greens cannot be used, or a sufficiency 
of vetch or other silage is not available. 

This latter type of succulent crop can be grown in 
most circumstances far cheaper than roots, or, at 
least, than roots on a large scale. Even in Norfolk; 
the Norfolk feeders' penchant for " roots " notwith- 
standing. 

To sum up, the writer- would only reconmiend 
perhaps one-fourth of the winter green break being 
sown in roots, just sufficient for the farm staff to 
attend to in summer, in what, from other farming 
operations may be regarded as spare time. To be 
more explicit still, the area of roots grown should 
not be greater than the farm staff could attend to, 
say in the morning, during hay-time, when waiting 
for the dew to dry off, or on a dairy farm, the area 
should be such as the milkers could look after "in 
between times," that is, after milking in the 
morning, and attending to pigs and calves, and 
before milking in the evenings. 

Potatoes always do extremely well after a winter 
green crop. The fine, friable nature of the soil and 
the manurial residue resulting from the preceding 
winter green crop appearing to suit the potato 
admirably. 

As regards the kind of roots to plant, mangels are 
to be preferred to turnips. They do far better after 
winter greens,, and, unlike turnips, being of the 
brassica tribe, they are not susceptiBle to "finger 
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and toe." Further, mangels lend themselves to 
more intensive cultivation, giving a far greater yield 
than turnips. 

The cultivation for mangels should be deep and 
thorough. Plough the land well, then disc harrow, 
and otherwise cultivate and work it down fine. As 
a rule after winter greens, cross ploughing will not 
be necessary. 

The portion of the break where the mangels are 
to be sown will, generally, be the last to be cleared 
of the winter green crop; hence quick cultivation is 
very necessary, especially in a dry spring. In this 
connection, a disc harrow along with a good cul- 
tivator would help a tremendous lot. So much so, 
that except on very heavy land, if the winter green 
stubble is. tackled in damp weather (and it is generally 
easy enough to get damp weather in spring) ploughing 
will not be necessary. 



DISCS AND CULTIVATORS 

Where these two implements are available, two 
or three cuts, first with the cultivator, then with the 
disc harrow, in opposite directions, along with a final 
refining with a spring tooth harrow, are all that are 
needed. 

Having got the land thoroughly fine, drills should 
be opened about 28 inches wide, and manure carted 
into them. Then the artificials should be spread on 
top of the farmyard manure, and the drills split so 
as to cover in the fertilisers. 

If this stage can be reached, that is, the mangels 
got ready for sowing about the third week in April, 
the crop can be grown from seed and sown *iri the 
usual manner on the drills. In practice though, one is 
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more likely to get into the first or second week of 
May before the mangel break is ready for planting. 
Anticipating th.s, it is better to put in mangel plants 
rather than sow seed for the crop. 

The plants should be grown in a frame, the seed 
being put down about the 1st of March. Then about 
a month later, or as soon as the young plants ha^e 
become fairly strong, they should be hardened off 
by removing the top frame, only covering them up in 
the early stages of the hardening-up process at night- 
time. 

The mangels are dibbled in exactly the same way 
as cabbage, but the greatest care should be taken with 
them, to see that the tap-root is straightened out 
when planting, for otherwise the plant will fail. 
The root should also be dipped in liquid manure. 

As soon as the plants are in, unless the land is too 
wet, the drills should be rolled with an ordinary iron 
one-horse roller. This firms the land and presses the 
plants down in. the manure. 

Now, this method of transplanting mangels is very 
important. For three years running the writer has 
had an increased yield of 10 tons to the statute acre 
from mangel plants put down in the first and 
second weeks of May, compared with the quantity 
obtained from seed sown at the same time. 



MANGEL-PLANTING 



Many farmers would imagine that mangel-planting 
is not likely to be successful. They base their opinion 
on the fact that often in thinning out mangels, and 
where they have come across a gap, they have 
transplanted a mangel and it has either died off or 
made very little growth. It is quite easy to under- 



GROWING ROOTS AND POTATOES 171 

stand why such should be the case. A mangel plant 
put down at thinning out time, say, the end of May 
or early June, seldom gets sufficient moisture at that 
time of the year. Further, it should be remembered 
that the plant is put down between two other 
mangels, each of which has already got a hold of 
the ground, and in consequence, grows ahead, and 
smothers the transplanted mangel. 

When, however, mangels are transplanted together 
they all have an equal chance, and, in addition, the 
transplanting ^process is done earlier in the year, and 
always during damp weather. 

The writer has been so pleased with his success in 
connection with this new method of growing mangels 
that he now transplants nearly all he grows. By 
transplanting, the labour of thinning and hoeing later, 
generally during early hay harvest, is very much 
reduced. 

It is necessary to give the mangels plenty of room, 
and on a 28-inch drill they should be left 15 inches 
apart. Another modification which thd writer has 
adopted in mangel-growing is to sow every alternate 
drill with the long red and yellow globe varieties. 
This results in the mangels having more " breathing 
room." The " Long Reds,'' or Golden Tankards, 
grow upright, and the *' Yellow Globes " nearer the 
ground. Experiments in this direction have shown 
that an increased yield of 5 tons to the acre can be 
obtained from mixed crops over and above that 
obtained from similar plots, each sown with one 
single variety. It should be mentioned, though, that 
the *' Long Red " varieties when transplanted are 
apt to bolt. 

So much, then, for the planting of the* mangels. 
There are still, however, the questions of manuring 
and after-cultivation — ^the latter an all-important 
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point in the case of the mangel crop — and, finally, the 
lifting and storing of the roots, to be considered. 

Since under my system the winter greens on the 
mangel portion will be consumed late in spring, they 
will be usually eaten on the land, but, in addition to 
the manure resulting from consuming the crop where 
grown, an additional 10 to 12 tons of dung per statute 
acre can be applied. 

As regards artificials, mangels are^ery peculiar in 
their requirements. Having been produced or bred 
from a seaside weed, the mangel requires a good deal 
^^^Jjg^' A good artificial mixture for mangels 
along with dung, consists of 4 to 6 cwt. of salt and 
1 cwt. of nitrate of soda per statute acre. 

UQUID MANURING FOR MANGELS 

Later on in the season liquid manure can also be 
given to the mangels. This should not be given in 
dry weather unless the liquid is very diluted, but it 
may be given in damp weather undiluted. A strong 
liquid manure applied during dry weather is liable 
to burn the plants. If liquid manure is not available, 
an additional cwt. of nitrate of soda should be applied 
at discretion when the plants have got a firm hold of 
the ground. 

If it is not possible to give as much farmyard 
manure as the quantity mentioned above, the crop 
should receive an additional 4 cwt. of superphosphates 
per statute acre, as well as the quantities of salt and 
nitrate* stated. 

Sulphate of ammonia or nitrolin can be used in 
place of nitrate of soda, but the full H cwt. of both 
of these manures should be applied, mixed with the 
superphosphate and salt, on top of the farmyard 
manure, before the drills are closed. 
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Almost ais important as the planting and manuring 
of mangels is their after-cultivation. There is no crop 
that pays so well for proper after-cultivation as doe? 
the mangel crop. The land after the winter greens 
will be clean, but, for all that, the crop should be 
hand-hoed twice, and a grubber run between the 
drills three or four times during the growing period. 

By attention to these details, and assuming too 
great an area is not sown (that is, an area which the 
normal staff of the farm can look after), it is sur- 
prising what fine crops of mangels can be raised. 
Occasionally one reads in catalogues of extraordinary 
yields of mangels, but, on investigation, it will 
generally be found that the computation has been . 
made by weighing a few yards of a drill, and 
estimating the yield per acre. For a long series of 
years the v\rriter, by the method indicated, has had 
an average yield of nearly 60 tons per statute acre, 
every fourth load in carting from the field having 
been passed over the weigh-bridge, and 10% of the 
gross weight deducted to allow for adhering earth. 
This yield is more thto double the average yield 
obtained. 

AN AUXnjART ROTATION 

Latterly in connection with root-growing, the 
writer has found it a decided advantage not to include 
roots at all in the ordinary rotation, but to carry out 
what may be described as an auxiliary rotation on a 
piece of land in close proximity to the farmyard. 
Such a method of procedure shows to greatest 
advantage on a dairy-farm. 

As a rule (there should be no exceptions) pork 
production is associated with dairy-farming, and 
where such is the case a field near the buildings can 
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be taken and divided into two sections, or two fields 
can be used for the purpose. On one section or field 
tares can be sown in autumn, and should be sown in 
rows and inter-cropped with winter greens. 

By this means a supply of green forage for 
the folding of pigs will be available for eight or nine 
months in the year, and, as mentioned in my book 
on Tillage Dairy Farming,* pork can be produced 
by folding pigs on such a crop at less than one-half 
of what the cost was in pre-war times; where pigs 
are fed in the ordinary manner, owing to the 
higher price of meals due to the war, pig-feeding on 
this system is not more than one-fourth as costly as 
in the ordinary system. 

The remaining section can be cropped with mangels, 
and after the mangels are lifted, tares inter-cropped 
with winter greens in the following summer can 
follow. That is to say, the rotation would consist of 
first year, tares plus winter greens; second year,^ 
mangels'. The section which in one year is under the 
former crop, will in the second year be under 
mangels, and vic( versd. 



* C. Arthur Pearson, Ltd. Price 3/6. 
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CHAPTER XVI 

THE INTER-CBOPPING OF CONTINUOUS CROPS 

One of the main objects of Continuous Cropping is 
the more even distribution of labour throughout the 
year. Instead of confining practically all the tillage 
operations and sowing of the crops to spring-time, 
from 60 to 80% of such labour in a Continuous 
Cropping rotation is carried out in summer and 
autumn. 

When Continuous Cropping is carried out on an 
extensive scale, there is a danger that a farmer may 
find himself with too much labour on hand at times 
of the year other than spring, and especially in 
autumn. Such indeed has been the writer's own 
experience. To overcome this diflBculty, the writer, 
has devised a system of inter-cropping, by means of 
which a more even distribution of labour is obtained, 
or, in other words, the amount of autumn labour is 
reduced, whilst of equal importance, the land, by 
inter-cropping, is never idle even for an hour. 

When grass seeds are sown with a corn crop the 
one f(»rms a " nurse crop " for the succeeding crop. 
In Continuous Cropping rotations, tares follow corn, 
and winter greens follow tares. By inter-cropping, 
the corn will act as a *' nurse crop '* for the tares, 
and the tares again will form a " nurse crop " for 
the' winter greens. 
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HOW IKTER-CBOPPING IS DONE 

It is not possible to sow tares as an inter-crop 
amongst corn, or winter greens amongst tares, when 
the respective " nurse crops," the tares and the corn, 
are grown in the ordinary manner. To carry out 
inter-cropping the " nurse crops " must be sown in 
rows at a greater distance apart than is usual. "When 
both corn and tares are to be inter-cropped, it is 
necessary to sow the crop in rows at least 13' apart. 



Diagram illustrating the Wibl>erley ajrstem of ^ngle row Intet- 
cropping where the " nuise " crop (o^rii or tares) is sown in 12' 
rows, with the intercrop (tares, or winter greens) between the rows. 

This is quite an easy thing to do, and is 
accomplished by sowing the crop with a corn drill, 
the feeding shoots or coulters of which are 6' apart. 
All that is required is to block every alternate shoot 
or coulter and proceed to drill in the ordinary way, 
care being taken to set the corn drill so as to sow 
the required amount of seed per acre. 
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For the purpose of sowing corn in this manner, 
or even for drilling in* corn in the ordinary manner, 
there is no better implement than the disc drill, one 
of the finest inventions of the^ present age. Not only 
does this implement sow th^ seed and completely 
cover it in at the one operation, but in addition it 
materially helps in the preparation of the seed bed. 

THE DISC DRILL THE BEST FOR THE PURPOSE 

Disc drills are made in various widths from 5 to 
8 ft., and the sowing coulters, or shoots, are fitted 
so as to sow in rows from 5 to 7 inches apart. For 
general purposes, the disc drill fitted with the coulters 
6 or 6J inches apart is the best. 

With summer-sown corn, sown in rows about 12" 
apart, as mentioned in the chapter on corn-growing, it 
is necessary to graze down the crop before the advent 
of winter. Otherwise, if the crop has made any- 
thing of a luscious growth the frost will kill it. 
This grazing down will generally be done in late 
September and October. - 

After grazing down sometime during early winter, 
and whenever a favourable opportunity presents 
itself, the cultivator should be run between the 
rows of corn, the tines of the cultivator being 
arranged so that they run in the centre of the row of 
corn, apd do not unduly disturb the roots of the grow- 
ing crop. Sometimes it is possible to cultivate in this 
manner immediately after grazing. At other times 
the operation may have to be delayed until winter, or 
even until spring. Then about April or early May 
the crop may be grazed down a second time, or in a 
backward season growth may not be sufficiently 
advanced to admit of the second grazing down. 
However, a second cultivation should be carried out 

M 
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in spriug-time, preferably when the crop is about 
6' high. 

After cultivation, the whole crop can be chain 
harrowed and rolled, and when the crop is about a 
foot high the inter-crop may be sown. This latter 
point is very important. If the inter-crop in a corn 
crop is sown before the " nurse crop " is advanced 
in growth to the stage mentioned, there is a danger 
that the inter-crop may grow too vigorously and 
render the cutting of the corn crop very difficult ts 
effect with a corn binder — ^that is, the butts of the 
sheaves may contain a portion of green material 
which prevents the corn passing easily through the 
binder canvasses, and also retard the drying of the 
sheaves when in the stooks. 

If the corn has been allowed to get advanced in 
growth before the inter-crop is sown, then the former 
just permits the latter to get a root hold, but keeps 
its furth^ growth in subjection, exactly as is the case 
when grass seeds are sown with a corn crop. In a 
moist growing season, the inter-crop, of necessity, 
will get advanced in growth by the time the corn is 
ready for harvesting. Under these conditions the 
corn must be cut with a high stubble. 

Generally the type of inter-crop sown with a corn 
crop jvill be the mixture of tares previously given. 
After the corn has been removed the tares should be 
grazed down, and the grubber run between the rows 
of tares. This has the effect of rooting out the corn 
stubble, thereby forming a soil mulch and refreshing 
the tare crop, and so hastening growth. 

In the following spring the second cultivation of 
the tare crop must be carried gut in precisely the same 
manner as with the corn. In this case, the tares 
should be allowed, no matter how late thei season, to 
get sufficiently advanced to allow of grazing dow^n 
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before the second cultivation. Then when the tares 
have got about a foot high, the inter-crop of ' ' winter 
greens ' ' may be sown. 

The tares may be cut for hay, ensilage, or soiling, 
and immediately after the tare crop is removed, inter- 
cultivation may be proceeded with between the rows 
of winter greens. 



INTER-CROPPING CORN WITH WINTER GREENS 

Where it is desirable to follow corn with any of the 
various types of winter greens — kales, giant rape, 
hardy green turnips, rye, etc. — ^the latter may be sown 
as an inter-crop with the corn crop. An instance 
of this is given in the case of the rotation mentioned 
earlier, where the intention is to sow two corn crops 
in two successive years, the winter green crop being 
consumed on the land before the sowing of the second 
corn crop. 

With the exception of kales, winter green crops are 
comparatively rapid in growth when sown in sugimer.* 
Therefore, if is especially necessary to allow the corn 
crop to get well advanced in growth — from 9" to 12" 
high — before the winter greens (with the exception 
of kales, which are best sown when the corn is from 
6'' to 9V high) are sown, otherwise the harvesting 
difficulties previously referred to may occur. 

As to the actual sowing of the inter-crop, the disc 
seed drill, in the case of tares and rye, is the very 
best implement to use for this purpose. Kales are 
best sown with the little Planet Junior single row 
seeder, but they may also be sown with a grass seed 
harrow, fitted so that the seed apertures are a foot 
apart at an even distance between the rows of the 
" nurse crop." 
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On loose soil or easily-tillecl land, especially of a 
peaty nature, kales, giant rape, etc., may be scattered 
broadcast over the " ourse crop," choosing showery 
weather for the purpose. When broadcasted, the 
resultant crop will not grow up in rows, but when 
the " nurse crop " is removed, it is a simple matter 
to run the cultivator with the tines set so as to leave 
the crop in rows. 

The object of sowing in rows is to permit of the 
cleaning and consequent aeration of the soil. On 
loose soil aeration is scarcely necessary. As for 
cleaning, the winter green crop, because it is more • 
vigorous on such land, will generally manage to 
smother weeds. 



Diagram illustrating the Wibberley double tow system of inter- 
cropping. More suitable for heavy land and dry districts than the 
■ingle row system. 

POINTS ABOUT INTES-CROPPING 

There are one or two other points in connection 
with inter-cropping requiring attention. 
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In the first place, it is very necessary to keep in 
mind that land must either be in good heart or 
liberally manured in order to notirish the second 
crop. 

In the case of corn inter-cropped with tares, 
the respective artificial dressings previously recom- 
mended should be used. That intended for the tare 
crop should be applied immediately after carting the 
corn, so as to promote the growth of the tare crop 
and give a good grazing sward for October. For the 
sheep farmer, grazing in the latter month is especially 
valuable to finish off backward lambs, hoggets, and 
culled ewes, whilst for the dairy and dry stock 
farmer, grazing in October, generally a hungry 
month, when pastures are finished and before it is 
too early to tie in stock, is equally valuable. 

Where winter greens are sown as an inter-crop 
with tares or corn, the manurial dressing as 
previously recommended should be applied again 
immediately after the ' ' nurse crop ' ' . has been 
removed. If, however, the intention is to give farm- 
yard manure to this crop, from 1 to 2 cwt. of nitro- 
genous manure.per acre, pending the application of 
dung, should be applied as soon as the ** nurse crop " 
is removed- 

On the general question of manuring, it is very 
necessary that the land should not be stinted when 
Continuous Cropping is being introduced. Especially 
is this the case in the initial stages. Later, as the 
stock-carrying capacity of the farm increases, more 
natural manure will be produced and concomitantly 
the expenditure on artificials .re4uced. 

TILUNG LEA LAND 

Another matter requiring great attention is the more 
thorough tilling of the land for the lea oat crop 
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Under the prevailing system the aim in many districts 
is to provide a solid seed bed, with only about 2' of 
the top soil, *' the cover,'' well tilled. This system 
yvill suffice for inter-cropping on the lightest soils, 
but on heavy land, if the undersoil is left pretty well 
undisturbed, the labour of cultivating between the 
rows, of corn when the crop is above-ground will be 
all the greater. A firm seed bed for a corn crop is 
always necessary under any conditions, but there is 
no reason why the tilth cannot be both solid and 
thorough at the same time. 

The writer attains this end by tilling the lea land 
on the following plan. First of all, the land is 
ploughed flat, that is to say, the furrows are turned 
completely over instead of being turned up on edge 
with a good arras or '* feather,*' so dear to the old 
ploughman's heart. The object, as is well known, 
of this " arras '' ploughing was to enable a good 
cover to be obtained when the seed was broadcasted. 
That is to say, the rectangular furrows, or trapezoidal 
type of furrows — ^the latter known to ploughmen as 
crushed box- shaped furrows — when set up on their 
edge, easily harrowed down to a seed bed. The seed 
was broadcasted before harrowing and fell into the 
seams between the furrows and grew up in rows. 

There are, to-day even, many people who prefer 
this style of ploughing, and who advocate broadcasting 
instead of drilling. Xife is much too short to argue with 
such people. This style of work was necessary before 
the digging plough, disc harrow, and the disc drill 
were invented, but with these implements, a seed bed, 
especially when the land is ploughed in summer and 
autumn, can be tilled very fine and still be firm. In 
fact, both implements are twice as effective when the 
land is ploughed flat than when the furrows are set 
up on their edge. 
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The latter is a point of importance in the case 
where motor tractors are used. It is much easier and 
quicker to plough land flat with a motor plough than 
to attempt to copy old-fashioned horse-ploughing 
with such an implement. After the land is ploughed 
the disc harrow is run once, and sometimes twice, 
in the same direction as the ploughing, then the* land 
is cross disc-harrowed. After the latter operation, 
the spring tooth harrow follows, then the ordinary 
zig-zag harrow is run over the land — ^the first the 
same way the land has been ploughed, the second 
at right angles to the ploughing. 

WHEN MOTOR TRACTORS ABE USED 

V 

-. 

In passing, it may be remarked that cross disc 
hcurrowing land, either with horses or with a motor, 
is not very satisfactory unless the land is ploughed 
flat. If the furrows are set up on edge, the discs 
have a tendency to run between the furrows and turn 
up the grass. After the final harrowing the seed is 
put in with the disc drill, and, after drilling, the 
land is again harrowed with the zig-zag harrow in the 
opposite direction' to that in which the land has been 
drilled, after which the land is rolled if dry enough, 
and if not, the rolling is left until the crop is over- 
ground. 

On heavy land with a summer or autumn-sown 
crop, the rolling is always left over until spring-time, 
as pre- winter rolling on such land is very apt to cake 
the surface. 

The objection which many farmers have put 
forward in connection with inter-cropping, or rather, 
against sowing corn in rows 12'^ instead of 6" apart or 
less, is that the yield is likely to be less, when sown 
in wide, as compared with narrow rows. Such, 
however, so far, is not the writer's experience. 
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There is generally a greater yield of straw from the 
narrower drills, but not as good a yield of grain. 
Neither is the grain so well filled as when it ft sown 
in wider rows. The eating dow^n of the crop and 
subsequent cultivations promote root development 
and the general growth of the corn crop, whilst the 
greater circulation of air through the wider rows pro- 
motes ripening, and, more important still, minimises 
the risk of ** lodging.*' 

Some of the farmers referred to in support of their 
statement have invited the writer to inspect their 
crops. In these particular instances, he has found 
that, whilst the corn had a better head on the wider 
row^ portion as compared with that on the narrower 
rows, undoubtedly the yield of both straw and grain 
was lighter on the former, but in every single case it 
transpired that only half the quantity of seed had been 
sown on the wider rovv^sl I That is to say, when sow- 
ing, the operator, in changing from the narrower to 
the wider rows, had merely blocked every alternate 
shoot, without so arranging the seed gauge that an 
extra quantity of seed should be sown by each 
individual shoot. 

Drilling on twelve inch as compared with six inch 
rows, does not require as much seed in the former as 
in the latter case. Just exactly how much seed less 
is required is a matter which at present is under 
investigation. For the time being, the writer's general 
plan has been to reduce the usual quantity of seed 
only by about two or three stone per statute acre, 
when drilling in wide rows. 



-^ 



A MODIFIED METHOD OF WIDE DRILUNG. 

As may be gathered from the foregoing, the last 
word has not yet been said in connection with inter- 
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cropping, especially as regards the wide drilling of the 
tare and corn- crops. One real diflBculty which the 
writer has met with is, that on clayey land, especially 
in dry districts, and no matter how well the land may 
be tilled prior to sowing the nurse crop, the soil is 
apt to get hard. In this condition, the cultivator, 
unless fitted with a single narrow paw, which only 
scratches the soil, is very apt to tear up the top of the 
surface of the land in clods, and unduly expose the 
roots of the nurse crops. In other word^ a twelve 
inch row on such soils is too narrow for inter-culti- 
vation in anything approaching an effective or satis- 
factory manner. 

This difl&culty, in most instances, can be overcome 
by a slight modification in the drilling of the crop. 
Instead of sowing from every alternate shoot of, say, 
a six inch corn drill, it is possible to block every 
alternate pair of shoots, that is, the first pair will be 
open, the second pair blocked, the third pair open, 
the fourth pair blocked, and so on. By this means 
there will be exactly the same number of rows of 
corn as though every alternate shoot was stopped, but 
between every two pairs of rows there will be a space 
of 18 inches instead of 12 inches. The former 
width is. suflBcient to permit of inter-cultivation and 
inter-cropping, the inter-crops being only sown in the 
wide alleys, .that is, in the 18 inch space between 
every two pairs of rows of the nurse crop. 

My experiments so far seem to indicate that 
18 inches between the row^s of corn is a little too wide, 
but if a drill is used with the coulters 5 inches apart, 
the " alleys " will then be only 15 inches, which is 
wide enough for inter-culivation. 

As previously stated, the main object of inter- 
cropping is to relieve autumnal and summer work 
which w^ould be necessary for the cultivation of oat 
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stubbles for tares and tare stubbles for winter greens. 
Just exactly what proportionate area of these crops 
should be inter-cropped is a matter of judgmenl; for 
each individual farmer to determine. " - 



LIMITATION OF INTER-CROPS 

If too great an area is inter-cropped, the result most 
likely will be, too great a pressure of work, chiefly 
in early summer and late autumn, or at the time of 
the year when most of the inter-cultivation is under- 
taken . In most cases the writer finds that the nearest 
approach to the happy medium seems to be to inter- 
crop half the corn area and half the tare break, the 
remaining halves in each case being cultivated and 
sown after the respective crops have been harvested 
and garnered. 

Inter-cropping is also of great use in the case of 
either spring sown tares or corn, especially so in late 
districts. With such crops and in such districts it 
is generally very difficult to get a large area of a corn 
or vetch stubble tilled in time to follow with another 
crop; but -where spring-sown corn is sown so as to 
form a nurse crop for tares, or spring-sown tares is 
sown so as to admit of inter-cropping with winter 
greens, the inter crops can be sown so as to be estab- 
lished in the land, before either the corn or the tares 
are harvested. 

Again, in the southern and eastern districts of Eng- 
land, or in low rainfall areas generally, it often 
happens that a corn stubble is so dry after harvest as 
not to permit of ploughing and cultivation with horse 
implements. Under such conditions inter-cropping is 
of special value,- as the need for autumnal cultivation 
of the stubble is thus avoided. 
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Where a farmer is equipped with a motor and its 
complementary implements — motor plough, disc 
motor plough, motor disc harrow and cultivator — 
there is not the same need for inter-cropping when 
the latter is undertaken for the purpose of avoiding 
a high pressure of work after harvest. With such a 
plant, even where the land has become baked, the 
corn and tare stubbles can be rapidly cultivated and 
sown. 

THE MOTOR AND INTER- CROPPING 

The fact that the land is also dry facilitates the work 
of the motor. Land, however, may be so baked in 
autumn as not to permit of motor ploughing with the 
ordinary type of implement, but it is under such con- 
ditions that a well-made motor disc plough does its 
best work, ploughing the land or part cultivating it 
at one operation. 



• J 



CHAPTER XVII 

CONTINUOUS CROPPING ROTATIONS 

As with ordinary rotations, there are several factors 
which must be taken into consideration when framing 
a Continuous Cropping rotation. These factors, gener- 
ally speaking, are soil, labour, markets and climate. 
In the writer's opinion, the last named factor has not 
previously, in framing rotations, been much taken 
into consideration, but it should be the dominant 
factor. To a certain extent, it has been the dominant, 
not in causing the farmer to alter his tillage system, 
but in causing him to abandon tillage altogether, con- 
verting his arafcle land into pasture. 

m 

GRASS DAIRY-FARIVIING METHODS 

Concomitant with this change, there has been 
another big change in the general system of farming, 
viz. : farmers have gone in more for stock keeping, 
in many districts, the stock being dairy co^s for the 
production of milk, the demand for which, in recent 
years, has increased enormously. In fact, milk pro- 
duction or dairy farming in these countries at the 
present time is always associated with grass farming. 
Generally a small portion of the farm is devoted to 
tillage, a little corn being grown for home food and 
the straw for litter, roots also being grown for succu- 
lent food in winter. A portion of the land is also 
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meadowed with a view to providing winter food, but 
apart from the roots and hay, the main bulk of the 
food for the dairy cows in winter has been foreign 
food stuffs. 

The amount of money which the average farmer 
spends on cakes and meals for dairy cows is simply 
appalling. It is quite a "common thing to meet dairy 
farmers of, say 100 acres, whose cake bills in the year 
would be between £400 and £500. As the wTiter has 
often said in his lectures to dairy farmers, they pay 
one rent to the landlord and two or three rents to thfe 
cake merchant. 

The main object of this liberal feeding is to increase 
the stock carrying capacity of the farm and, of course, 
the amount of milk produced. On this point there is 
not the slightest doubt that the farmer can obtain far 
better results, produce more milk, by converting a 
portion of his grass land into tillage crops, if the main 
idfia of such tillage is the production of fodder and 
forage crops for subsequent conversion into milk. 

Much has been said of the possibilities of tillage 
dairy farming as compared with pasture dairy farm- 
ing. In recent years, the question which of the two 
systems is the more economical has been the subject 
of many debates and learned treatises by so-caHed 
agricultural authorities. With the exception of one or 
two authorities, which of the two systems is the more 
economical seems to be an open question. The writer 
has not the slightest hesitation in saying that the till- 
age dairy farm system is in every respect the better. 
No man who holds the contrary view can ever have 
seriously investigated the question, but must have 
formed his opinion from purely theoretical estimates 
and calculations, or else, his experience of tillage farm- 
ing was based on the^ ordinary corn and root growipg 
sy&teH> of tillage. 
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To invite farmers to extend this latter system with a 
view to increasing milk production is to invite them 
to enter the bankruptcy court. The system is not 
sufl&ciently intensive, and the labour involved is not 
sufficiently divided throughout the year. Further- 
more, the crops grown fail to provide a sufficiency of 
albuminous foods, without which a farmer, no matter 
how great the area of corn and roots he may have, is 
bound to buy albuminous cakes and meals in order to 
balance the home-grown food. 

CAUSE OF fflOH MILR PmCES 

The real cause of the present high price of milk is 
due to the dependency of the dairy farmer on foreign- 
cakes and meals, and because of the high cost of the 
latter, on the average dairy farm, no greater profit is 
being made now than was obtained in pre-war times. 
As to the matter of marke^ts in connection with a rota- 
tion, this is not anything like the important factor it 
used to be. In these quick transit days, we have less 
trouble shipping produce 200 or 300 miles than our 
forefathers had in taking it 10 or 20. To-day, so well 
organised are our transit facilities that the millhand of 
Bradford or Leeds may drink their early breakfast 
tea '* coloured " with milk shipped over night from 
the neighbourhood of Belfast, or the fair resident of 
Mayfair may have cream on her afternoon tea table, 
which 36 hours before had not been drawn from the 
udder of a cow grazing in the golden vale of Limerick 
or on a Kerry hill. 

POSSIBILITIES OF lllISH DAIRYING 

Very fortunately, for the British farmer, his Irish 
contemporary has not yet realised the possibilities for 
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the sale of Irish produced whole milk and cream in 
the British market by still better organised transit 
facilities, and by the possibilities of increasing his 
milk output jwesented by adopting the Continuous 
Cropping system. In a pamphlet written by Sir 
Horace Plunkett, and published by the Irish Organisa- 
tion Society, Sir Horace quotes the case of Menabela 
Bridge, a Co-operative Society in Co. Limerick: — ** A 
mountainy district where the land was poor.' ' There 
a body of farmers, at tjie writer*s suggestion formed 
themselves into a co-operative implement society, and 
at the same time commenced to till a portion of their 
holdings on thfe Continuous Cropping system. The 
Secretary of the Society, in a letter to Sir Horace 
Plunkett, informed the latter " that in two years' 
time, by the adoption of the co-operative implement 
scheme and Continuous Cropping (Sir Horace Plunkett 
refers to the conjoint operations as ** Wibberleyism ") 
the farmers had increased their milk sujiply to the 
Menabela Creamery (which is also co-operative) from 
188,000 to 317,000 gallons." 

Sir Horace explains in his pamphlet: — ** There was 
nothing specially favourable in the district to make 
one expect such a* startling result, but there is in the 
result the happiest augury for the revolution in our 
agriculture which I am convinced needs nothing more 
than a reversion to the Recess Committee policy and 
an acceptance of the Department of Ireland's idea of 
rural reconstruction — ^a policy which has won the ap- 
proval of statesmen, economists and social reformers 
throughout the English speaking world." 

THE SAFETY OF GRASS 

The reason (the fact will bear repetition) why so 
much land has been allowed to go down to grass. 
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especially in dairy districts, is because grass is a crop, 
which while conditions may retard its growth, such 
conditions never destroy the crop, and furthermore, 
the very wet weather conditions, which militate 
against the growing of ordinary tillage crops, causes 
the grass, the natural forage crop, to grow with 
greater luxuriance, and in recommending farmers to 
adopt a system of tillage dairy farming, the writer 
is really advocating a system of forage i^rop growing, 
the growth of which, like grass, is favoured by moist 
climate conditions. 

It may be here mentioned, that when the writer first 
made his investigations on Continuous Cropping, some 
fourteen years ago, the chief idea was the growing ' 
of fodder and forage crops for conversion into animal 
products, chiefly milk. The whole subject x>i tillage 
dairy farming has since been dealt with by iB^ in a 
separate book on the subject, a book primarily written 
for small farmers, but much of which is of equal im- 
portance to the large farmer. Space does not permit 
dealing with the subject in full in the present work, 
and for this reason we must content ourselves with a 
brief reference to the matter, chiefly as regards suit- 
able dairy farm rotations. 



Vi- 



CORN t). FODDER PRODUCTION ^ 

Before setting out rotations, it may be stated, that 

whilst for a few years at least, corn prices are likely 

I to be high, and that, apart from prices, the^ needs of 

I the nation demand as great an area of corn should be 

^ I grown by every farmer as possible, yet, as soon as 

/ ever we are over bur present corn shortage, a farmer 

I //whose land is situated in a heavy rainfall district 

I * would be well advised to adopt fodder and forage crop 
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tillage with just a sufficiency of corn for home require- 
ments, instead of attempting to revive tillage on 
purely corn-growing lines. 

This advice is equally applicable to the farmer who, 
living in such areas, cannot for various reasons carry 
out milk production. In such cases the fodder and 
forage crops grown can be economically converted into 
other animal products — beef, mutton and pork. Con- 
versely, the farmer in lower rainfall areas would be 
well advised for a few years at least to devote his chief 
attention to cereal production, but at the same time 
producing his corn on a Continuous Cropping system. 

A glance at the rainfall map given earlier will show 
that, with the exception of a few isolated areas, the 
rainfall in the United Kingdom increases from east to 
west. It is at its lowest, about 20 inches, on the 
south-east coast of England. Then along the whole 
east coast of Scotland, the middle of the east coast of 
Ireland, the eastern coast of England, along with a 
fairly large area in the Midlands, the rainfall is about 
30 inches annually. Further west in each country it 
increases to 35 inches, and further west still it 
increases to 40 inches, 45 inches and even 50 inches 
annually. Again, ;wji^ the exception of the south- 
west portion oiEngland, the greater the annual rain- 
fall the less the number of the hours of sunshine at 
the critical period for corn ripening, viz., July and 
August. 

^Of equal importance is the fact that, whilst no 
Bgures seem to be available on the point, the greater 
the annual rainfall and the lower, the amount of sun-, 
shine, the more moist the atmosphere and the heavier 
the dews. Still further. Whilst the rainfall in these 
countries generally increases from east to west, the 
winter temperature increases from west to east. These 
factors plainly indicate the need for basing one's 

N 
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tillage system on the study of the climate, the warmer 
moister areas being largely devoted to fodder and 
forage crop production and the opposite to cereaf pro- 
duction, whilst in the area on the border line between 
the two extremes a combination of both cereal and 
fodder and forage crop production should be followed. 
On the question of the winter temperature, a few 
figures sufficient to prove the statements given above, 
may be quoted : — 

Average Winter Temperatures — degrees Fahr. 







Period 


Period 


Period 


District. 


Oct., Nov., 


Jan., Feb., 


Oct. to M'ch 






Dec. 


Mar. 


inclusive. 






deg. 


deg. 


deg. 


Ireland, N.E. 




43.52 


40.79 


42.15 


,, E. 




44.63 


41.3 


42.91 


,, S.E. 




43.9 


40.98 


42.44 


„ N.W. 




46.8 


41.68 


44.24 


„ S.W. 




46.98 


42.85 


44.91 


England E. 




43.91 


39.08 


41.49 


„ N.E. . 




43.21 


38.96 


41.14 


„ N.W. , 




43.33 


39.06 


41.19 


S.W. England 


& 








S. Wales 


• • 


47.40 


42.68 


43.35 


N. Wales, incki 


d- 








ing Hoylake ai 


id 






• 


H a w a r d e 


n 




^ 


^ 


Bridge. 


• • 


45.58 


41.12 


45.04 



Further information may be obtained on this and 
other points (and It is necessary that the farmer should 
obtain full information on these points) by studying 
the oflScial meteorological compilations. 
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We shall now proceed to study different rotations 
suitable for the different types of existing climatic 
conditions. As already indicated, we can classify 
different types of rotations under three heads: — 

' ROTATIONS BASED ON RAINFALLS 

Class 1. Rotations designed for the production of 

fodder and forage for animal consumption. 
Class 2. Rotations in which the production of 

animal food is combined with the growing of food 

for direct human consumption, e.g., cereals and 

potatoes. 
Class 3. Rotations primarily intended for the 

production of human food for direct consumption. 

Generally speaking, Clasfe 1 rotations are recom- 
mended for areas with an annual rainfall of over 
35 inches; Class 2 for areas with an annual rainfall of 
from, say, 28 inches to 35 inches; and Class 3, rota- 
tions for areas with less than 28 inches annual rain- 
fall. 

It must, however, be borne in mind that a 25 inch 
annual rainfall on heavy soils may retard tillage opera- 
tions to a greater extent than on a lighter or easier 
worked soil. In other words, the farmer must regard 
the recommendations made as being of a general 
nature and the rotations are given ;«ierely to act as a 
guide. _ 

WANTED — MORE RESEARCH 

Possibly some day the recommendations which the 
writer has frequently made to the authorities will be 
carried out, viz., to obtain statistics with a view to 
ascertaining the average number of days throughout 
the y^ar that climatic conditions permit of carrying 



196 FARMING ON FACTORY LINES 

out tillage operations. No great expense would be 
necessary to conduct such ah investigation. All that 
is required is the keeping of a dairy by a few farmers 
in each district, indicating the number of days on each 
farm on which wet soil conditions caused tillage 
operations to be suspended. 



CLASS I." ROTATIONS 
A TUXAGE DAIRY FARM ROTATION 

The following may be described as a purely tillage 

dairy farm rotation, suitable for a small type of dairy 

farm where it is assumed that litter, either straw or 

peat moss, can be purchased : — ^ 

1st Year. — Winter tares for sectional grazing or 

soiling. 
2nd Year. — ^Winter tares made into hav, followed 

by winter greens. 
3rd Year. — ^Potatoes and roots. 
4th Year. — Winter tares for hay, ^ with which 

" seeds " are sown. 
5th Year. — '* Seeds " used for soiling. 

Under such conditions where the purchase of litter 
is not possible, the rotation can be modified so as to 
have a crop of corn, either in the first or in the fourth 
year of the rotation, or better still the rotation can be 
extended over a six year's course, the winter tares in 
the fourth year being cut twice for soiling, hay making 
or ensilage, and in late September or October, a crop 
of corn, winter oats, or winter barlev sown, with 
which " seeds " can be put down in the following 
spring. The method of sectional grazing and soiling 
has already been dealt with. Where tares are sown 
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for this purpose, in the first year the crop, as far as 
possible, should be consumed where grown, so as to 
economise labour in carting the crop and manuring 
the land. By consuming the crop in situ the humus 
contents of the soil will be increased, and the land will 
be in very good heart for the following crop of tare 
hay. The salient points of this rotation are as 
follows : — 

1. Four leguminous crops are grown in the rota- 

tion, which enrich the soil in nitrogen. 

2. A large amount of humus is ploughed into the 

land. 
8. The amount of stock which can be carried is 
very high, being at least double the number 
the land would carry if grass dairying is fol- 
lowed * 

4. Heavy stocking means heavy manuring and en- 

hanced fertility of the soil. 

5. Th^ crops grown provide balanced rations with- 

out the use of imported foodstuffs. 

6. Both horse and manual labour are evenly dis- 

tributed throughout the season, and are com- 
paratively cheap, considering the amount of 
arable land. 

7. The land is practically never idle. 



A DBY STOCK FARM ROTATION 

Another rotation which is followed on a farm prac- 
tically devoted to the production of beef and mutton 
is as foUov^s :•— 

1st Year.— Winter tares cut for hay in June, fol* 

lowed by winter greens. 
2nd Year.--Iloots and potatoes. . 
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3rd Year. — Half winter tares, sown in autumn, and 
half winter oats for horse feeding, with 
** seeds *' sown in the following spring and 
grazed the following autumn. 

4th Year. — ** Seeds " mown once and then grazed. 

Another rotation, where again the object is the pro- 
duction of food for animal consumption, is as follows : 



Period and Crop. 



let period. Lea corn sown 
early autumn 

2nd period. Tarea for hay 
and ensilage followed 
^ by winter greens. 



Time Crop No. of 

Occupies Land. Months. 



August to Jtdy 12 months. 

August to June 11 months. 
Jdiy to April JO months. 



3rd period. Tares with seeds May to August ' 4 months. 



dth period. Seeds for hay 
5th and 6th periods. Seeds 
for pasture. 



September to 23 months, 
next July but 
one. 



Total 



6 years. 






CHEAP LABOUR BOTATION 

This rotation is an admirable one for an outlying 
farm, or where fields are very remote from the farm 
buildings or for other reasons not" easily accessible. 
Under the conditions mentioned, it serves as a very 
fine example of what great labour economies can be 
effected by consuming crops where grown, instead of 
carting the crops home and the manure back. This is 
accomplished by the assistance of moveable fences and 
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moveable sheds. The only crop, or rather part of a 
crop, which needs be carted, is the grain from the corn 
which can be threshed on the field. The straw, except 
a small portion to be used as litter for horses, can be 
used for either litter or food on the field where grown. 

The types of fodder and forage crops grown under 
this rotation is speci^flly suitable for feeding dry 
cattle, either stores or beef, along with a feW sheep, or 
where it is not possible to keep sheep (if such con- 
ditions exist anywhere), young cattle, suckling or 
weaned calves, can be kept instead. The lea corn can 
be sown as already stated in the chapter on corn 
growing, in late summer or early autumn, say in early 
August. This means ploughing up the lea land in 
July, and this in turn necessitates a fair amount of 
summer moisture. The corn can be grazed with sheep 
in late autumn and early winter, and again, at least, 
after a mild winter, in early spring time. 

Half the corn area can be sown in wide rows and 
inter-cropped with tares, the balance of the corn being 
sown at the ordinary distance, this half of the corn 
area being sown when the corn is removed. The inter- 
cropped tares can in turn be inter-cropped with 
** winter greens " and the other portion tilled, culti- 
vated and sown with '* winter greens '' when the 
tares are removed. About half the area under tares 
should, if weather permits, be made into hay. If the 
weather is not suitable when the crop is ready for 
cutting, it can be made into ensilage. 
.Under any weather conditions half the tare crop 
area should be made into ensilage, which can be used 
during frosty and wet weather, when the '* winter | 
greens '* are not available. As to the " winter 
greens," the crop, whenever weather conditions are 
suitable, can be consumed by cattle and sectional 
grazing resorted to during the winter. During wet 
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weather a portion of the " winter greens " can be 
carried to the moveable sheds, which, during the 
winter, when the " winter greens " occupy the^land, 
will be erected in the same field. 

As regards sectional grazing of " winter greens " in 
the manner indicated, many farmers imagine that by 
following out this recommendation, the land would 
become dreadfully poached. It is evident that they 
have overlooked the fact that the "winter greens," 
through the enormous amount of water which they 
expel from their leaves, help very materially in keep- 
ing the land dry. Further, it is not intended that the 
cattle should be constantly kept on the *' winter 
greens." In practice, the cattle get one or two hours' 
grazing per day, say in the afternoon, when an over- 
night's frost would be cleared oft the crop. If the 
weather turns out excessively wet or frost continues, 
then the cattle should be kept all day in the moveable 
sheds and ensilage used as a succulent food. Cattle 
will turn from " winter greens " to ensilage and vice- 
versa at very short notice without any ill-effects. The 
stack of ensilage and also the stacks of hay should, 
of course, be built in close proximity to the moveable 
shed. 



AFTER " WINTER GREENS " 



After the *' winter greens *' have been consumed, 
the land may be ploughed up and sown with tares,^, ,* 
and a grass seed mixture as in the case of the corn * ^^ 
crop being sown down with the tares. The type of 
seed mixture may also be varied. It may consist, 
chiefly, of rye grass and ordinary clover, or 10 to 
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12 lbs. of sainfoin may be used with the mixture. In 
every case a portion of scarlet clover (trifolium incar- 
natun) should be included in the mixture. Where 
land is suitable for lucerne, this admirable crop should 
be sown. 

The tares grown in the third period of the rc^tation 
may also be made into hay or ensilage, but since the 
crop will not usually be ready for cutting until August 
in most districts — and it follows from what has been 
stated before that any rotation designed chiefly for the 
growing of fodder and forage crops for animal food is 
essentially a wet district rotation — ^the crop should be 
made into ensilage. The seed sown in the first year 
will, at the first cutting, be ready for June, a month 
during which it is not difficult to make hay. 

An endeavour should be made to cut the seeds hay 
at the same time as a portion of the tares. The two 
crops blend very well together in stacking, and will, 
when so blended, make admirable feeding. The crop, 
when consumed with ' ' winter greens ' ' and ensilage, 
enables the farmer to turn out prime beef without the 
use of cakes. 

In this particular rotation and others of a similar 
nature there is one point requiring close attention. In 
practice, farmyard manure may not be available for 
the crops sown during the first and second periods of 
the rotation. It follows that the crop grown during 
these periods must be very liberally manured with 
artificial manures until, at least, the general fertility 
of the land has been toned up: If this is not done the 
result will be very disappointing, but, whilst what 
the farmer may look upon an excessive expenditure 
on artificials is required for the crop under discussion, 
no further artificials will be required for the crops in 
the third, fourth, and fifth periods of the rotation, 
except on very poor land. 
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What tremendous possibilities there are in con- 
nection with Continuous Cropping on mountainy or 
hilly land I On such land, pasture, if one can by 
courtesy use such a term in speaking of these moun- 
tain stretches, holds sway. Tillage on these moun- 
tainy lands on the old plan is entirely out of the ques- 
tion. Such tillage means an impossible amount of 
work in carting the crops* home and manure back. 
It means a big rush of work in spring for cultivation 
and a big rush in autumn for harvesting. These difGi^ 
culties have proved to be too great even for the low- 
land farmer, hence the tremendous decrease in the 
tillage area for the last generation or so. 

A MOUNTAIN FARM ROTATION 

Again. Bad as climate difficulties may be for the 
lowland farmer they are infinitely greater for the 
mountain man. A study of any rainfall chart will 
show that whilst there may be an annual rainfall of 
30 inches in the lowlands, the annual rainfall in a 
neighbouring hill district only a few miles distant may 
be 60 inches or even higher. Apart from the rainfall, 
as previously stated, the crop and manure carting in- 
volved in the ordinary system of tillage makes the 
system on a mountain farm prohibitive. Between bad 
roads, or the entire lack of roads, and steep inclines, 
a horse cannot haul half an ordinary load either up 
or down the hill. 

DO AWAY WITH CARTING 

In laying out a suitable rotation for the tilling of 
hilly land it is therefore imperative to dispense, as 
far as possible, with carting; to grow crops which will 
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not be at the mercy of the elements — crops also, the 
culture and sowing of which can be undertaken at a 
time of the year when rain does not hang up the whole 
of the tillage work, but instead helps on tillage opera- 
tions. On hilly land where, c^s often happens, there 
are wide stretches of fairly level land, the previous 
rotation mentioned will be found very suitable, but in 
the absence of these small plateaux, or where rainfall 
is very high, a far better mountain farm rotation 
would be as follows : — 

1st Year. — Summer sown rye crop to provide 
winter pasture. 

2nd Year. — Summer sown *' winter greens.'' 

3rd Year. — Spring sown vetches and grass seeds 
made into hay in July, the aftermath grazed in 
autumn. 

4th and 5th Years. — Grass seeds with rape for graz- 
ing. (Rape Pasture.*) 

In this rotation, the object aimed at is to dispense 
with, as far as possible, the necessity of harvesting 
any of the crops. The only crop harvested are vetches 
sown in the third year and, if necessary, the first 
cutting of the seeds hay in the 4th year may also be 
harvested. One of the crops or a portion of each 
should be made into ensilage as a standby during 
bad weather, say a snow storm, when green food, 
although existing in plenty, cannot be consumed. 
The rest of the harvest will be done by the grazing 
animals, and the best type of gracing animal for this 
type of farm and the system of cropping is, of , course, 
the sheep. . All the green crops are consumed where 
grown, the sheep being folded on them. 

■^ ^^^^^ ■ ■■■■■■■ ■■■ — ^— ^1 ■w^M..^— — — M^.^ — »■■■! I p— ^^^^— ^^» I iiai^ im ^ I ' ll— ^■^—■^M^^^^^w^^i* 

* See ** Continuous Cropping and Tillage Dairy Farming for Small 
Farmers '* for details. Pearson's. Price 2/6 net. 
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SOME TIPS ON FOLDING 



The folding, though, must not be close. That is to 
say, instead of confining, as is done in some districts, 
from 60 to 100 sheep on half an acre of land, three 
or four acre folds should be used for such a number of 
grazing sheep. By the exercise of a little ingenuity 
a fresh supply of green food can at all times be made 
available (except, of course, during a snow storm). 
Also by tilling on the lines suggested, the stock carry- 
ing capacity of a great part of the hilly or mountainy 
land can be trebled. Again. Not only can the num- 
ber of animals per acre be increased, but a far better 
type of sheep can be kept. This remark, as is eqtially 
true of the general statements made in this book, for 
it is not mere theory but a simple record of what the 
author himself has accomplished. 

By introduciiig a tillage system of cropping to pro- 
vide green food throughout the year, it is possible t6 
keep on such hilly land as we are describing, very 
well-bred Leicester and Roscommon ewes, which, 
crossed with either a Shropshire or Leicester ram, 
produce lambs double the value of the mountain 
breeds which under existing conditions are tlie only 
breeds which can survive on the scanty fare. 



WHAT THE ROTATION DOES 



Study the rotation in detail and it will be seen that 
the only crop sown in spring time is vetches, which 
require the minimum of cultivation. There is no 
manure carting; there is very little crop carting; and 
whilst the moving of folds and the erection of shelter 
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sheds entail a certain amount of Isibour, this labour 
is very evenly distributed throughout the year, and is 
of such a natur^ that it can be undertaken by the 
shepherds and his assistants during their spare time. 
One is familiar with the great improvement which has- 
been made in mountain pasture by the application of 
slag, but such improvement compared with that which 
can be effected by Continuous Cropping tillage bears 
about as much relationship as does the light of a 
tallow candle to an electric light. ^ 

It should also be noted that in this rotation, as com- 
pared with the preceding one, that before the 
" winter greens " are sown, a crop of summer rye has 
been consumed on the land. This means that, prior 
to putting down the former crop, the land has been 
enriched physically and chemically because of the ad- 
dition of humus, resulting from the growing and con- 
sumption of the preceding crop. Again, it is necessary 
to emphasise the importance of being very liberal 
with artificial manures in the first one or two years 
of the rotation. 

Although we speak of the preceding rotation as a 
mountain farm rotation, yet it is equally suitable for 
carrying out on lowland farms where climatic and soil 
conditions are suitable. 



CHAPTER XVIII 

ROTATIONS TO PRODUCE ANIMAL AND HUMAN FOOD 

We will now proceed to discuss the second type of 
rotations, wherB the object aimed at is the production 
of animal along with a certain portion of human food. 
A typical rotation of this nature is as follows: — 

1st Year. — ^Potatoes on the lea. 

2nd Year. — Autumn sown rye after potatoes fol- 
lowed by " winter greens." 

3rd Year. — Spring sown cereals. 

4th Year. — Autumn sown tares with seeds, the 
latter sown in spring. 

6th Year. — Seeds grazed in previous autumn, cut for 
hay and aftermath grazed again. 

This rotation also provides for an even distribution 
of labour throughout the year. 

As regards the growing of potatoes on the lea, any- 
one familiar with potato growing is well aware that 
lea potatoes can always be depended upon to give a 
magnificent crop of tubers of the finest quality. Until 
quite recently, however, considerable diflRculty was 
experienced in tilling lea land for potatoes. The intro- 
duction of the disc harrow though, has solved this 
difficulty. It is as easy to till even very old lea for 
a drill crop with a good implement of this kind,, as 
to till stubble land without it. 

The lea land, before ploughing, should be disc 
harrowed in opposite directions so as to cut the turf 
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into squares. This is an operation (and the point is of 
great importance) which can be carried out in winter 
and in wet weather. In fact, short of the land being 
actually saturated, the wetter the lea land, the easier 
it is to work the disc harrow on it. Cutting up the 
turves in this manner will cause the soil to rot. After 
the above operation the land should be ploughed and 
the old turves turned under— another operation which 
can be carried out in wet weather. ^ 

In the following spring the land should be disc 
harrowed with an overlap stroke in the same direc- 
tion it has been ploughed. Then the spring-tooth 
harrow follows, and then the land is cross-disced, 
again with an overlap stroke. A further run with 
the spring-tooth harrow and the drills may be opened. 
On very stiff land it may be necessary, before the final 
spring-tooth harrowing, to run the cultivator through 
the land and break up more of the under soil than the 
disc would have been able to reach. 

Cultivating in this manner to a person not familiar 
with the system, the potato land may have a very 
soddy or rough appearance, but there is no harm in 
this as the turves or sods help in the development of 
the tubers by keeping the soil loose. Where the 
writer carries out this rotation there are about 
20 acres in each break. On the potato break, 5 acres 
are sown with earlies, 5 with second earlies, and 10 
acres with a late variety, the point aimed at again 
being an even distribution of labour. Immediately 
each section of potatoes is lifted the rye is broad- 
casted and simply covered in with the harrow. 

The rye, sown after the first and second earlies, 
gives very fine feeding in October and again in the 
following April and May, by which time, that sown 
after the late potatoes is also ready for feeding. In 
April and May cattle, as well as sheep, may be allowed 
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to graze the rye, or it may be fed off by these animals 
by the assistance of a moveable fence. As the grazing 
or soiling of the different sections proceeds, the rye, 
stubble is ripped up, and sown with different types of 
" winter greens," the early sown portion with kales, 
then follows a section of giant rape, and the last 
section sown is put down under hardy greens. 



MORE WET WEATHER TllXAGE 

The cultivation and sowing of these crops, again let 
it be particularly noted, is done during wet summer 
weather when hay making is suspended, and when, 
lacking such work, horses and men might otherwise 
be idle. 

The * * winter greens ' ' provide food from September 
to the end of March or mid- April. The "winter 
greens " grazed in September and early October yield 
a second crop in spring. This second crop is usually 
grazed by ewes, with lambs, in spring for which pur- 
pose it answers admirably. 

In spring, as the different sections are cleared the 
cereals are sown, generally black Tartary oats, which 
are a quick ripening variety, and therefore stand late 
sowing, and may even be sown up to the middle of 
May. The tares intended for hay in the fourth year 
may either be put down after the cereals or may be 
inter-cropped with the cereals or part may be inter- 
cropped and part sown when the cereal crop is re- 
moved. 

As will be seen, in a five years' rotations, two crops, 
mainly for human food, are grown — ^a crop of potatoes 
and a crop of grain. Everything else, as well as the 
straw from the cereals, is consumed on the farm. 
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Another rotation of the type under discussion, in 
which a greater proportion of com is raised than in 
the foregoing, is as follows: — 
1st Year. — Corn inter-cropped with " winter 

greens." 
2nd Year. — ^Potatoes. 
3rd Year. — Corn inter-cropped or followed with 

autumn sown tares. 
4th Year. — Tares, either hayed or ensiled, and 

" winter greens." 
6th Year. — Spring corn and seeds. 
6th Year.— Seeds hay, aftermath ensiled or hayed. 
7th Year. — Seeds grazed. 



BEDUGING TdE BISKS 

The outstanding features of this rotation are that 
whilst a considerable area is given to com production, 
the cultivation of three corn crops are carried out at 
three diflEerent times in the year. Again, the harvest- 
ing of the corn crop will take place at three different 
times (d the year, which not only means a more equit- 
able distribution of labour but a diminution of harvest 
risks. 

This latter feature can best be described in the 
words of an Irish farming friend. He had adopted the 
system, and spoke of having his corn harvest " divided 
into three halves " I ! 

As distinct from the production of corn on the ordi- 
nary lines, the humus and vegetable contents of the 
soil are maintained by the gi^owing of such a large 
amount of winter greens and tares, which can either 
be ploughed in for green manure or, in the writer's 
opinion, more economically used by grazing first with 
sheep, and the resultant residue then tumed under. 

. 
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« 

In addition to corn, there is one break, also under 
potatoes for more human food, but in districts where 
the soil is not very suited for potato production, or 
where it is desirable to provide succulent food for 
horned stock during winter, the area under potatoes 
may be reduced or entirely eliminated, and roots 
(mangels for preference because of their immunity 
from finger and toe) grown instead. 

These, along with tare hay, would enable cattle to 
be fattened in the winter, or could be used for food 
for winter milk production. The weak spot of the 
rotation is that there would scarcely be a sufficiency of 
albuminous foods to enable a farmer to make balanced 
rations with his straw, necessary for beef. 

Another rotation of the type under discussion, and 
which is very suitable where the object is a combina- 
tion of animal husbandry and corn production, is as 
follows : — 

1st Year. — Summer sown corn inter-cropped with 
" winter greens.*' 

2nd Year. — Spring sown tares cut twice for 
ensilage. 

3rd Year. — Autumn sown corn inter-cropped or 
followed with autumn sown tares, 

4th Year. — ^Tares hay and inter-cropped or followed 
with " winter greens." 

5th Year. — Spring corn and seeds. 

6th Year. — Seeds hav, aftermath ensiled. 

7th Year. — Seeds grazed. 



GREEN NfANUBIN5 



Again, it is assumed that whilst the main bulk of 
the grain is sold off the farm, the straw will be fed to 
animals. Straw, of all types of food, has a very low 
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albuminous ratio, and in order to make its consump- 
tion economical, it is necessary to feed straw along 
with highly albuminous foods. Under ordinary sys- 
tems of farming, cake and meals, mostly of foreign 
origin, are used for this purpose; but in the above 
rotation, it will be noticed, a large bulk of home- 
grown albuminous food, vetch hay, vetch silage, seeds 
hay an4 ensilage, as well as " winter greens," is pro- 
vided. Again. The *' winter greens " are grown 
twice in the rotation and by their consumption on the 
land, preferably with sheep, the humus and vegetable 
contents of the soil are maintained. 

This indeed, in corn growing areas, is a matter of' 
vital importance. Too often in com raising areas the 
humus contents of the soil are very deficient, the land 
in consequence having a heavy nature, becomes sad 
and difficult to till, whilst if the soil be light, the 
exhaustion of its humus contents results in the land 
becoming what the farmer terms weak — that is, un- 
retentive of heat, moisture and plant food. The 
chemical fertility of such land may be maintained by 
the liberal use of artificial manures, but there Js 
nothing which will keep up the physical fertility, 
except the applicatioi^ of natural manure or vegetable 
matter. 

' Indeed, the humus contents of soil in many corn 
growing districts have become so depleted that it 
would be better, for a few years at least, to turn in 
the " winter greens " as green manure. Once the physi- 
cal nature of the soil has been improved sufficiently 
by turning in green manure, it would be more 
(economical to consume the winter green crops, pre- 
ferably by sheep, and plough in the residue. 

In fact, the above rotation is probably as fine an 
example of animal husbandry combined with human 
food production as can be given. Furthermore, it per- 
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mits of mixed animal industry, that is to say, the 
crops grown will allow of milk, beef and mutton pro- 
duction, and just as it is generally wise to vary 
as much as possible the varieties of crops grown, it is 
equally wise to keep a variety of live stock. 

This rotation is intended for a district where the 
annual rainfall is from 28 to 35 inches. Even where 
the rainfall is less than 28 inches and the soil is of a 
fairly heavy nature, this rotation will be found very 
useful. On medium or lighter soils with a rainfall of 
less than 28 inches, more attention should be given to 
human food production, but it is^ not practicable, 
except in very exceptional cases indeed, to carry out 
the cropping of a farm solely for direct human food 
consumption. As is indicated above, the physical con- 
tents of the soil must be maintained, and this is only 
possible, either by green manuring or by combining 
animal husbandry with human food production. 

LOW RAINFALL* ROTATIONS 

The lower the annual rainfall, the greater the 
amount oiF sunshine, the less the difficulty experienced 
in the sowing and harvesting of the crops intended for 
human consumption. It is for this reason the writer 
holds the view that the eastern parts of these countries 
generally and particulcurly the south-eastern parts, are 
better suited for corn production than the remaining 
areas. 

There is, however, no reason why the cultivation of 
com and other food intended for human consumption 
— beans, peas and potatoes — should not be carried out 
on a far more intensive system than usually obtains in 
the districts referred to. This is possible by the adop- 
tion of Continuous Cropping rotations. An example 
of such a rotation is here given. 
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1st Year. — ^Late summer cereals, followed with 
forage crops, e.g., tares, rye, rye grass. 

2nd Year.— Forage crops sown autumn , first jear, 
folded off, followed by summer sown *' winter 

greens." Va.^*^— ' 

3rd Year. — Spring sown cereals, followed by scarlet 
clover. 

4th Year. — Scarlet clover grazed in spring and early 
summer, followed by ** winter greens.'' 

6th Year. — ^Potatoes. 

6th Year. — Winter sown corn with seeds. 

7th Year. — Seeds. 

It will be noted that in the seven years of the rota- 
tion, three corn crops and a potato crop, all intended 
for direct sale, are grown. Also that with the excep- 
tion of the fifth year, during which manure will be 
applied direct to the potatoes and roots, a forage crop 
will be consumed on the land, which will have the 
treble effect of maintaining the humus of the soil, pre- 
venting the loss of fertilising elements from being 
washed out during the winter and increasing the 
nitrogen contents of the soil, all important factors in 
successful cereal production. 

Further. The labour of man, horses and machinery 
is very evenly distributed throughout the season. The 
only crops to be put down in spring time, usually the 
wet period, will leave the land in a far drier and 
friable condition than if the soil had been unoccupied 
through the winter. By veu^ying the type of the 
forage crops sown in the autumn of the first and third 
years, the labour involved in the growing and con- 
sumption of these crops and the subsequent cultivation 
can also be distributed. For instance, the first year's 
cereal stubble can be divided into three sections :— 

Section 1. — Wheat sown in 12 inch rows and inter- 
cropped with rye. 
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Section 2. — Sown with Italian rye grass and a little 

red clover as a nurse crop; corn and 
seeds sown in the ordinary manner. 

Section 3. — Corn sown ordinary manner and the 

stubble ploughed up and cultivated 
after the harvest and sown with 
mixed tares. 

In the following spring the rye would be first ready 
for grazing and could be folded off with sheep. The 
rye grass would follow next and then the tares. As 
each section was folded ofE, cultivation for t^he 
subsequent crops could be undertaken, the ploughing 
following on the heels of the sheep, and so on with 
each of the remaining sections. 

By careful management, the " winter greens " sown 
after the first plot of rye, which is consumed, would 
be ready for folding by the time the last strip of the 
tares was finished, and by the time the first section 
of *' winter greens " was ready, the second sown 
section would be ready for folding, and so on. The 
early folded sections would again give feeding in the 
following spring, and could be eaten off in plenty of 
time for the sowing of the spring corn. 

Each of the sections would, in their respective order, 
be cultivated and sown during the months of Mayi 
June, and July. In like manner, the scarlet clover or 
trifolium sown on the third year's corn stubble could 
be varied by dividing the stubble again into three 
sections and sowing each section with the early, 
medium, and late varieties of this forage crop. 

As to the type of ''winter greens" suitable for sowing 
at the different times, general information under this 
head can be obtained from the chapter on this subject, 
but in this as in many other respects, it is for each 
individual farmer to ascertain by trial what particular 
type or types will give the most satisfactory results. 
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• CONSUMPTION OF CROPS 

There will be a large amount of straw to be disposed 
of and for the economical consumption of this, at 
least roots will be necessary, and where store cattle 
can be kept, albuminous foods, cakes and meals,, if the 
intention is to carry opt any fattening. Where such 
a large amount of food is sold off the farm, it may be 
allowable to purchase feeding stuffs for cattle feeding, 
but where this is not done, it is clearly indicated that 
the class of stock to be kept will consist of sheep and 
store cattle. 

The seeds hay grown in the seventh year, can be 
used for feeding horses and a certain portion reserved 
for the sheep in the winter. As to the quantity needed 
for this latter purpose, it will depend upon the style 
of sheep farming. Sheep come into the category of 
moveable stock, and are easily purchased and sold oft 
at any time of the year. If a large number of sheep are 
to be wintered, probably more hay will be required 
than is provided for in the rotation, but some land 
can be reserved, that is as permanent meadow. 

AN ULSTER ROTATION 

We shall conclude this chapter by setting down a 
rotation already in existence and carried out over a 
large area in Ulster, and what may be called a modi- 
fied Ulster rotation, which the writer carries out on 
two farms in that Province. Before doing so, a few 
facts in connection with the climatic conditions which 
obtain will be of use, insomuch as they will enable the 
reader to make comparisons between one system of 
cropping and another, and also comparisons between 
the climatic conditions obtaining in Ulster and those 
existing in the particular locality where the reader is 
situated. 
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The annual rainfall in Ulster varies from about 
32 inches to 49 inches, the spring rainfall being as 
follows : — 

February 2.86 inches 

March 2.45 

April ^.... 2.74 






Total 7.55 



»» 



Average per spring month ... 2.51 , , 
The Ulster August rainfall, by custom referred to as 
the harvest month — although often corn is not cut 
until September — is 3.64 inches, there being an aver- 
age of 19.8 rain days in this particular month. 
Another matter of importance from the Continuous 
Cropping standpoint is the average winter tempera- 
ture. For the period, October, November and Decem- 
ber, the average winter temperature in Ulster is 
43.52 degrees Fahr. For the three months, January, 
February and March, the average temperature is 
40.79 degrees Fahr., the average for the whole six 
months referred to being 42.16 degrees Fahr. 

A Continuotus Cropping 
An Ulster Botation. Ulster Botation. 

Ist Year lea oats spring sown Lea com suixuner sown. 

2nd „ flax • , . • Vetches and winter greens, 

auttunn and summer 
sown respectively. 

Srd „ potatoes and roots Flax and potatoes, spring 
g spring iBOwn. sown. 

4th „^ Com, spring sown Com, autumn sown. 

6th „" Grass for hay .. Grass for hay. 

6th „ Grass for pasture . . Grass for pasture. 
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The figures given serve to furnish, in a very effective 
manner, the difficulties of carrying out the ordinary 
Ulster rotation, since of the tillage crops in this rota- 
tion all are sown in the spring time, when due to 
heavy rainfall, uiore often than not, for the one dry 
day, on which men and horses work on the land, 
there are usually three or four when it is impossible 
to do so. 

Again, the saving of the two corn crops is crushed 
into a few days at the end of August, and a few days' 
wet weather at harvest time means lodged crops and 
often destroyed crops. ^ 



HURRYING UP THE HARVEST 

The corn sown under the improved rotation ripens 
in both cases much earlier than the spring sown com. 
The earlier the corn is ripe the less chance there is of 
it lodging; the greater the amount of sunshine, the 
lighter the dews, both dm*ing, and of still greater im- 
portance, before corn cutting commences. In the ordi- 
nary rotation, the land is idle for a period of from 
six to eight months between every tillage crop. Under 
the improved rotation the land is never idle. 

Flax is a very important crop from the Ulster 
standpoint, and for the growth of the crop, a clean 
stubble is^most desirable. This is obtained in the im- 
proved rotation by preceding the crop with " winter 
greens," which smothers the weeds, and which, in 
addition, leaves the land in a fine, friable and much 
easier tilled condition for the flax crop. 

It will be noted also that the improved rotation 
allows ot a more even distribution of labour through- 
out the year. Also that a good portion of albuminous 
food is grown in the form of vetches and ' * .winter 
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greens." It may be added that, in the writer's opinion, 
where dairy farming is followed, it will be more pre- 
ferable to substitute a second crop of vetches, which 
can be cut twice for hay, ensilage, or for winter soil- 
ing in place of corn grown in the fourth year of the 
improved rotation. 



CHAPTER XIX 

SCIENCE AND PRACTICE OF FEJ^DING 

No farmer, be he large or small, can hope to get the 
best results from the feeding of his stock if he has not, 
at least, a working knowledge of the scientific prin- 
ciples involved in foods and feeding. Standard 
rations may be given, but, like standard manurial 
formulsB, they can more often than not be improved 
upon by the man who has a brain, and will use it. 

All food can be divided into the digestible and 
indigestible portion. From the feeder's standpoint, 
we need only concern ourselves with the former. This 
digestible portion becomes "dissolved" in the animal's 
stomach, absorbed into the blood stream, goes to 
repair the different parts of the body, and supply the 
animal with heat and energy. (This portion is spoken 
of as the MAINTENANCE DIETARY OF THE FOOD.) 

All the digestible part, over and above that required 
for maintenance, is utilised for the production of 
various animal products. This is called the 
PRODUCTIVE DIETARY, and, in the case of a dairy 
cow, goes to form milk, and help in the building up 
of the unborn calf, whilst in bullocks, pigs, and store 
sheep it goes to produce beef, pork, and mutton, 
respectively, and also wool in the sheep. In the case 
of ewes, part of the productive dietary helps in the 
building up of the unborn lambs, and the milk for the 
lambs when born. 
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The fact that a large portion of the food supplied to 
an animal goes to maintenance, in other words simply 
serves to keep the animal living, whilst the surplus 
goes to produce increase of weight, milk, etc., is all 
important. 



MAINTENANCE AND PRODUCTION 

For instance, a bullock weighing 10 cwt. wants 
about 1 St. of meadow hay and 3 st. of swedes per 
day, practically half a daily ration, as a maintenance 
diet. It is the food over and above this quantity which 
is available for the putting on of flesh. Therefore, the 
shorter the fattening period can be made — ^without, of 
course, risking over-feeding — ^the less dead loss there 
is as regards the maintenance dietary. 

In the case of pigs, sheep, and dairy cows, this loss 
from under-feeding is more pronounced. Hence the 
folly of a large number of farmers, in Ireland especi- 
ally, of keeping dairy cows dry all winter— cows 
which are dairy cows in summer and pensioners in 
winter. 



THE REAL NUTRIENTS OF FOOD 

We can further subdivide the digestible portions of 
food into three parts, known respectively as (1) albu- 
minoids or as this part is sometimes called, proteids or 
protein, (2) fat or oil, and (3) carbohydrates. Each of 
these food ingredients has a definite function to per- 
form in the animal body. 

Just as a man who sets about building a wall wants 
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a certain amount of brick or stone, lime and sand, so 
does a beast, in the building up of its body, or in the 
manufacture of such products as milk or wool, require 
each of the particular food ingredients Mentioned 
above for the purpose. 

We can carry the analogy still further. The brick- 
layer or stonemason will require brick or stone, lime 
and sand in certain proportions. If, for instance, he 
has sufficient lime and sand for. the making of the 
requisite amount of mortar for 20 rods of a wall, and 
only sufficient stone or bricks for 10 rods, then the wall- 
building must cease wTien the 10 rods is erected, until 
a further supply of building material is obtained. In 
like manner a beast must have the proteins, oils, and 
carbohydrates in certain proportions for its proper 
nourishment. 

Now, if the builder has a sufficient supply of brick 
or stone, but a deficiency of either sand or lime, he 
can continue building an inferior type of wall — a dry 
wall — without the lime. In like manner a beast fed 
on albuminoids and carbohydrates, but without the 
third in^edient, oil, can continue living and even 
increase in weight, because the carbohydrates and fat 
are interchangeable. 

Again, a beast can be fed — ^but not economically — 
on albuminoids and fat without carbohydrates. Like 
the building of the dry wall the results of feeding on 
two foods, though, are not as good as when the three 
substanoes are available. 

Without either sand or lime a perfectly dry wall 
can be erected with brick or stone alone, and in like 
manner a beast can — again not economically — be fed 
for a time on pure albuminoids. This is because the 
albuminoids can fulfil the functions of both fat and 
carbohydrates, but the point to be especially remem- 
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bered is that NEITHER FAT NOR CARBOHYDRATES 
CAN BE CONVERTED INTO OR FULFIL THE FUNC- 
TIONS OF ALBURflNOIDS. In other words, no matter 
how liberally a beast be fed on fat or carbohydrates, 
the beast, in the absence of albuminoids^ will die. 



THE ALBUMINOID OR NUTRITIVE RATIO 



The fat and carbohydrates in a food are often spoken 
of as the non-albuminous portion, and the albuminoids 
or protein as the albuminous. 

Realising the necessity for a ration to have the 
digestible ingredients of a food in certain proportions, 
scientists have devised what is known as the albu- 
minoid ratio. This means the ratio between the albu- 
minous food and the non-albuminous, when the fat in 
a food is expressed in its carbohydrate equivalent. To 
make the term carbohydrate equivalent quite clear it 
is necessary to point out that 1 lb. of digestible fat is 
as valuable for nutrition as 2.3 lbs. of carbohydrates, 
so that the method of determining the albuminoid 
ratio is to multiply the digestible fat by 2.3, add to it 
the digestible carbo-hydriates, and divide the sum 
obtained by the digestible albuminoids. 

For instance, in 100 lbs. of milk we have: — 

Digestible albuminoids 3-26 lbs. 

Digestible f at . . . . . . 3-76 lbs. 

Digestible carbohydrates . . 4*76 lbs. 

According to formula— (fat + 2.3 + carbohydrates) 
albuminoids— the albuminoid ratio. 
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In figures, the albuminoid ratio 

=- a-76x 2-3-h 4-75 



3*25 
= 13-376-r 3-26= 411 



The answer is approximately 4. That is to say, the 
albuminoid ratio of new milk is as 1 to 4, or, for every 
1 lb. of digestible albuminoids in milk, there are 4 lbs. 
of digestible non-albuminoids. 



BALANCED AND UNBALANCED RATIONS 

Now, when a ration contains a proper proportion of 
digestible albuminoids to digestible fats and carbo- 
hydrates, it is spoken of as a balanced ration. On the 
other hand, if there is a deficiency of albuminoids, 
or what amounts to the same thing, an excess of fats 
or carbohydrates, the ration is unbalanced. 

All this may read very complicated, but, after all, 
it is only common sense. Potatoes, for instance, when 
eaten alone, do not contain sufficient albuminoids for 
a human being, and hence would not keep a man in 
health, and, apart from this, if fed on nothing else the 
man would become nauseated. Neither would a man 
keep in health and live on a purely albuminous dietary 
like lean meat. The same applies to farm animals. 

Rice or Indian meal is comparatively deficient in 
albuminoids for pig feeding, and whilst a fairly well- 
grown pig could be fed on these foods the pig would 
thrive very slowly and probably get rickets. That the 
pig would thrive on either meals, even though slowly, 
is due to the fact that it would eat a large amount of 
the meals in order to get a sufficiency of albuminoids, 
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which means passing through its body, unused, the 
excessive amount of carbohydrates and fat. 



MEASUBING POOD VALUES 

Just as we can express the length of a wall in feet 
and inches, the quantity of a liquid in pints, the weight 
of a substance in lbs., etc., the heat of a substance in 
degrees, so have we a unit to express the true values of 
a food. This unit is known as the STARCH VALUE. 
That is to say, scientists found just exactly what the 
food value of a pound of starch was, and expressed all 
food values in terms of starch. 

For instance, the starch yalue of linseed ca ke is 76, 
which means that 100 lbs. ot linseed caKe'f or leedmg 
purposes — assuming it to be used in a properly 
balanced ration — ^is equal to 76 lbs. of starch. In like 
manner the starch value or equivalent of 7 lbs. of 
meadow hay is 2.69, which means that this quantity 
of vetch hay has the same feeding value approximately 
as 2\ lbs. of starch. 

The starch value of foods in a manner which need 
not be here described is calculated from the total 
amounts of digestible albuminoids, fats, and carbo- 
hydrates in a food, and hence enables us at once to see 
the nutritive value of a food without referring to the 
amounts of the particular food ingredients which the 
food contains. 



THEORT AND PRACTICE — ^A SHORT CIRCUIT 

A study of the foregoing is useful in order to get a 
thorough grip of the principles underlying the science 
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of feeding. In practice there is not the slightest need 
to worry about the percentage of digestible, oil and 
carbohydrates, or to calculate albuminoid ratios in the 
manner described. Neither is there any need, as 
nearly all text-books state there is, to study the 
amount of dry matter or digestible fibre in a ration. 

All that need be considered by the practical man 
in making up a ration is the amount of digestible albu- 
minoids and the starch value of a ration. If these two 
things are correct, there is bound to be a sufificiency 
of non-albuminous food and dry organic matter in any 
practical ration, a fact which seems to have been lost 
sight of by writers of scientific text-books. 
\ Further, by only considering the two factors men- 
^ tioned, and also by giving the actual weight of 
digestible albuminoids and the starch value of such 
quantities of food as are usually used in practice (in- 
stead of giving the percentage composition only as the 
text-books do) we can make a short cut in the calcula- 
tion of food rations. In short, the whole science of 
compounding rations can be boiled into such a simple 
and brief calculation that any man, even a farm 
labourer, can use the system. 

We now give a table, showing the total amounts of 
digestible food ingredients, and the starch value of 
different foods. The quantities of food stated are such 
. as are usually used in the daily rations for ' farm 
animals. In accordance with what has been said 
before, there is really no reason for the compounding 
of foods to include anything more in this table than 
the figures relating to the digestible albuminoids (pro- 
teins is the same thing) and the starch value, but the 
amounts of digestible oil, fat, and carbohydrates are 
included in order to admit of useful comparison being 
made between the different kinds of foods ;— 
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Tabub Showino DioasTtBLB Cov&srnmsT&f Starch VAiitrE 
o& Eqtjivalbkt Cojstaxsjsd in Ck>KTiNuous Crops 
AND Other Foods. 







Quantity 
stones 


Digestible Quantities 


Food 


Oil 

or 

Fat 

lbs- 


Carbo- 
hydrates 
lbs. 


Protein 

or Albur 

mlnoids 

lbs. 


Starch 

Value 

lbs. 




f 

Oat Straw . 


' 1 


•035 


2-73 


•07 


1-33 




9f tf • • 


\ 1 


•07 


6-46 


•14 


2-66 




»» »> • . 




•106 


8^10 


•21 


3-99 




Whoat Straw 




•036 


2-38 


•017 


- -84 




»» »> • 




•07 


4-76 


•034 


1-68 




»> »> . • 




•106 


714 


•051 


2-62 


1 


Barley Straw 




•035 


2^8 


•036 


1-33 


tf »> • 




•07 


6*6 


^07 


2-66 




9* yy • 




•106 


8-4 


•106 


3-99 


1 


Meadow Hay 




•07 


2-87 


•28 


2-17 






r.-.^ 1 


•14 


6-74 


•56 . 


4*34 




»» >» • 


^ ^ 


•21 


8-61 


•84 


6-51 




Clover Hay 




•1 


2-66 


^ -386 


2-17 




f> >» • 


•3*» * 


•2 


^•32 


•77 


4-34 




»f ft ■ • 




•3 


7^98 


1156 


6-51 




Mixed Vetch and 












■~\i«'t»»< 


Cereal Hay 


^ 


•07 


2-898 


•724 


2-59 




tt »» 




•14 


5-796 


1-448 


618 




S tt »> 




•21 


^•694 


2172 


7-77 
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Food 



9i 
H 



Mangels 



t* 
»> 
*> 



A 



Swedes 



t9 



/ 

Hardy Green 
Turnips 



s 



99 
» 



»» 



Rape 






Kales 



»» 
»» 






§ 



Green Rye 
»> »> 



Green Vetches 



>» 



» 



Italian Rye Grass 



V 



9» 



>9 



f» 



Quantity 
stones 



1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 

4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 



Digestible Quantities 



Oil 

or 

Fat 

lbs. 



•014 
•028 
•042 
•066 

•014 

•028 

042 

•j056 

•035 
•07 
•105 
•14 

-07 
•14 
•21 
•28 

•07 
•14 
•21 
•28 

•07 
•14 
•21 
•28 

•036 
•07 
•106 
•14 

V 

•07 
•14 
•21 
•28 



Carbo- 
hydrates 
lbs. 



1-26 
262 
3-78 
604 

112 
224 
3-36 
4-48 

•7 
1-4 
21 
2-8 

•84 
L68 
2*62 
3-36 

•98 
1-96 
294 
392 

2*66 

6-32 

7^98 

10-64 

-98 
1-96 
2*94 
3-92 

1-68 
316 
4^74 
6-32 



Protein 
or Albu- 
minoids 
lbs. 



•014 
•028 
•042 
•066 

•035 
•07 
•105 
•14 

•07 
•14 
•21 
•28 

•21 
•42 
•63 

•84 

•21 
•42 
•63 

•84 

•196 
•392 
•686 
•784 

•28 

•66 

•84 

M2 

•18 
•36 
•64 
•72 



Starch 

Value 

lbs. 



t^^^ 



•98 
196 
2-94 
3*92 m 

•98 
1-96 
2-94 
3-92 



•84 
1^68 
2-62 
336 

1-12 
2-24 
336 

4^48 * 

126 
2*52 
3-78 
5-04 

168 
316 
4^74 
6-32 

112 
2-24 
3-36 
4-48 

1^69 
338 
607 
676 
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X 







Quantity 
stones 


Digestible Quantities 


Food 


Oil • 
or 
Fat 
lbs. 


CJarbo- 

hydrates 

lbs- 


Protein 
or Albu- 
minoids 
lbs. 


Starch 

Value 

lbs. 


Vetoh SUage 


* 
1 


•1 


1-76 


•41 


1-47 


99 f» • 


2 


•2 


3-6 


•82 


2-94 


$* >> • 


3 


•3 


6-26 


1-23 


4-41 


ft ft • 


4 


*4 


7 


1-64 


6^88 




beoorticated 


lbs. 


•086 


•2 


•34 


•71 




Cotton Cake 


2 


•17 


•4 


•68 


1-42 




99 tf • 


3 


•256 


•6 


102 


213 




9* f» • 


4 


•34 


•8 


1-36 


2-84 




Undecort.icated 


1 


•06 


•2 


•155 


•4 




Cotton Cake 


2 


•1 


.•4 


•31 


•8 




ft >» • 


3 


•15 


•6 


•465 


12 




ft tt • 


4 


•2 


•8 

/ 


•62 


1-6 




Earth Nut Cake 


1 


•096 


•2 


•4 


•79 




• • »» tf > 


2 


•19 


•4 


•8 


1^58 


f* ft *f * 


3 


►286 


•6 


1-2 


2-37 




.• »» >» • 


4 


•38 


•8 


1-6 


316 


< 


Palm Nut Cake . 


1 


•096 


•36 


•14 


•72 


p 


4 

»> •• »• • 


2 


•19 


•72 


•28 


1-44 


% 


9t tt tt • 


3 


•286 


1-06 


•42 


2-16 


^ 

H 


tt tf tt • 


4 


•38 


1*44 


•66 


2*88^ 


s 


Cocoa Nut Cake 


1 


•096 


•39 


•17 


•78 


• 


»> tf tt • 


2 


•19 


•78 


•34 


1-56 




»» »f >r • 


3 


•286 


117 


•61 


2-34 




»» tt tt • 


4 


•38 


166 


. r68 


312 




lineeed Cake 


1 


•096 


•32 


•26 


•76 




» »> • 


2 


•19 


•64 


•6 


1^52 




>» »» ' • 


3 


•286 


•96 


•76 


2*28 




»» »j • 


4 


•38 


1-28 


1^ 


304 




Maize or Indian 


1 


•046 


•68 


•07 


•84 




Meal 


2 


•09 


1-36 


•14 


1^68 




>» >» • 


3 


•136 


2-04 


•21 


2*52 




\ »> tt • 


4 


•18 


2^72 


•28 


3-36; 
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QiWDUty 




Bigestlble QuantitieB 






OU 


-■ 


— ^ -^ 

Protein 


• 


Food 




or 


Carbo- 


or AlbU' 


Starcb 




Pounds 


i ^t 


bydrates 


minoids 


Value 






, Iba. 


IbB. 


lbs. 


lbs. 




/ 

Wheat (Grain) . 


1 


1 
•012 


•65 


•09 




•73 




»» w • 


2 


•024 


1-3 


•18 


146 




» f» • 


3 


•036 


1*95 


•27 


2^19 




f» »» • 


4 


•048 


2-6 


•36 


2 92 




Oats (Grain) 


1 


•063 


•46 


•09 


•63 




»> »> • 


2 


•106 


•9 


•18 


1-26 




>» •» • 


3 


•169 


135 


•27 


189 




>» f> • 


4 


'212 


1-8 


•36 


252 


Mt 


Bye (Grain) 


1 


•01 


•65 


•09 


•72 


In 


»» »» • 


2 


•02 


1-3 


•18 


1^44 


3 


»t >f • 


3 


•03 


195 


•27 


216 


o 


»t »> • 


4 


•04 


26 


•36 


288 


§ 


Barley (Grain) 


1 


•017 


•64 


•07 


•74 


1 


f» *» • 


2 


•034 


1-28 


•14 


1^48 


»> >> • 


3 


•061 


1-92 


•21 


2-22 


»> >» 


4 


•068 


2*56 


•28 


2-96 




Field Beans or 


1 


•012 


•48 


•10 


•67 




Bean Meal 


2 


•024 


•96 


•38 


1^34 




$» >f • 


3 


•036 


144 


•67 


201 




ff» >» • 


4 


•048 


192 


•76 


2^68 




Wheat Pollard or 


1 


•03 


•66 


•12 


•74 




Sharps 


2 


•06 


1-12 


•24 


b48 




9» •* • 


3 


•09 


168 


•36 


222 




4 


•12 


2-24 


•48 


2^96 

• 


ti 


Potatoes 


1 


•001 


•19 


•oor 


•19 


R 


»* • 


2 


•002 


•38 


•002 


•38 


P 


»» • • 


3 


•003 


•57 


•003 


•67 


n 


» • • 


4 


•004 


•76 


•004 


•76 


1 


>» • • 


5 


•005 


•95 


•005 


•95 


CD 

H 


Treacle 


1 




•55 




•48 


1 


»» " • • 


2 


— 


11 


— 


•96 


»> • • 


3 




1^65 


• 


144 


If • • 


4 




22 


— 


192 
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Quantity 


Digestible Quantities 


Food 


oa 

* or 
Fat 
lbs. 


CJarbo- 
hydrates 
. lbs. 


Protein 
.or Albu- 
minoids 
lbs. 


Starch 

Value 

lbs. 






Gallon 










New Milk 


• • 


i 


•176 


•237 


•162 


•8 


•» f» 


•' • ' 


1 


•36 


•474 


•324 


16 


*> tt 


. . ■• 


u 


•626 


•711 


•486 


2-4 


»»' »» 


1 
• 1 


2 


•7 


•948 


•648 


32 


Separated 


MUk . 

■ 1 


1 


•006 
•01 


•26 
•6 


•176 
•36 


•4 
•8 


>» 


1 


H 


•016 


•76 


•626 


1-2 


t> 


t$ • 


2 


•02 


1* 


•7 


1-6 



FEEDING STANDARDS 



In addition to ascertaining the starch values or equi- 
valents of foods. Kellner, a famous German agricul- 
tural chemist, conducted a large number of epoch- 
making experiments, and drew up tables showing the 
amount of digestible protein required per day, as well 
as the starch equivalent of the daily ration necessary 
for the economical feeding of farm animals. These 
tables may be studied in any modern text-book, as 
well as in the admirable translation made by Dr. 
Goodwin, of Kellner's work.* 

It may be here stated that whilst the writer has 
found Kellner's feeding standard very useful in his 
practical work, he is of the opinion that the amounts 
of digestible proteins recommended by Eellner seem 
in several instances to be too low for the requirements 
of animals in this country. 

For instance, for an 11 cvd. cow giving 2 gallons of 
milk per day, Eellner recommends a ration containing 

* Published by Duckworth and Co. 
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S ll)s. of digestible albuminoids per day, and having a 
starch equivalent of from 10.75 lbs. to 12 lbs., and for 
such a cow when yielding 1 gallon of milk per day 
from 1.1 to 1.4 lbs. of digestible protein, the total daily 
ration having a starch equivalent of from 8.5 to 9 lbs. 
Now, when a good dairy cow — one, say, which will 
yield 4 gallons of milk per day at her flush period — 
has declined in her milk yield to 1 to 2 gallons, she 
has reached the stage when, if in calf, an extra strain 
is thrown upon her. 

Fed strictly according to the Kellner standard, she 
will come to the calving time in a weak and poor 
condition. The result is that the calf may also be 
weak, and invariably after calving, a large amount of 
food which should go to milk production, is used to 
tone up the cow. In plainer language, the thin dairy 
cow, after calving, ''puts the grub on to her ribs 
instead of into the pail,* V or if by nature she is a 
heavy milker she loses weight during her flush period. 
Better fed when drying off or when dry, such a cow 
would improve in her condition and have a reserve, 
which she could afford to lose during the heavy milk- 
ing period. 

The importance of keepings dairy cows reasonably 
well fed in the later stages of the milking period, and (f 
also when dry, cannot, in the writer's opinion, be 
over emphasised. Again, in the case of a cow which 
is not in calf when she has commenced to dry up, it 
is then generally more profitable to feed her well, so 
that she is fat for beef when finished milking, rather 
than keep her, even on a low dietary and a long time 
dry. 

CHEAP PROTEIN 

It must, though, be kept in mind that Eellner and 
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others, who have written on the feeding of farm 
animals, have always had at the back of their minds 
the very high cost of albuminous foods, which under 
the ordincu^y system means, in practice, the purchased 
foods. Hence, in compounding rations the general 
recommendations would be to keep the albuminoids or 
proteins in a food at the minimum, but in the Con- 
tinuous Cropping System we grow a large amount of 
cheap albuminous food, and strict economy in its use 
is not so essential. 



OHAPTEE XX 



THE WIBBERLEiT FEEDING STANDABD FOR MILK PgODUi 

As a guide the following table of feeding standards 
is put forward by the writer. Later experiments con- 
ducted by those who. have more time for the purpose 
than I have, may demonstrate that the table and the 
Continuous Cropping rations recommended are not the 
most economical. For the time being, the rations may 
be put forward with confidence, since they are such 
as the writer uses in practice, and by their use is able 
to produce milk J beef, mutton, etc, at about one-half 
the cost involved where stock are fe d on ordinary fO'Tm ^ 
crops, with the necessary complement oi purchased 
albuminous^ feeding stuffs to form balanced rations. 

It will also be of interest to state that, in arriving 
at the Continuous Cropping rations, the chief method 
followed has been that of the comparative principle of 
ascertaining the digestible protein contents, and the 
starch equivalents of well-known ordinary rations, 
and then to compound the Continuous Cropping 
rations of approximately the same composition : — 

Table showing Daily Feeding Standards recommended 

roB Daibt Cows or about 10 cwt. Livb Weight. 

Digeetible 
PtoteixiB Starch 



Food 




Equiv. 




Ibfi. 


lbs. 


When dry or yielding 1 gal, of milk per day 


1-6 


9 


Yielding legale, per day 


1*76 


10 


2 „ 


2. 


12 


2i „ „ . . 


2-6 


13-5 


3 „ „ . . 


3 


16 


3J „ „ . . 


3-6 


16-5 


,. 4 ., ., . . 


4 


18 
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It will be noticed that in the table, starting with a 

2 gallons per day cow as standard, an additional ^ lb. 
of digestible protein is allowed and the siarch eqaiYa- 
lent of the ration is increased by 1^ lbs. daily for every 
additional | gallon of milk yielded. 

As an example of the use to which the table given 
may be put, and to demonstrate the comparative prin- 
ciple previously referred to, on which rations may be 
compounded, a winter dairy cow, vieldingfej^^ 

3 gallons of milkier '3ay,"wbiilaBeco^ to be 
well fed on a daily dietary of 1^ stone of meadow 

• hay, 4 stone of swedes, 3 lbs. of decorticated cotton 
) cake, and 3 lbs. of maize meal. We can set out the 

digestible protein and starch equivalent of this ration 

in the following manner : — 



Ration No. 1. 






• 


Digestible 


Starch 




Protein 


Equiv. 




IbB. 


lbs. 


H 6t. meadow hay 


•84 


6-51 


4 Bt. BwedeB 


•U 


3*92 


3 lbs. decorticated cotton cake 


. 1-02 


213 


3 Ibe. maize meal . 


•21 


2*52 


TotAl . 


. 2-21 


15*08 



This ration, according to the table, whilst having a 
correct starch equivalent, even for a 3 gallon cow, is 
deficient to the extent of approximately j lb. of digest- 
ible protein per day for such an animal, whereas the 
following Continuous Cropping ration has practically 
the same starch equivalent and contains over 3 lbs. of 
digestible protein : — 
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* 




^\ . 


■ ■ ;' V. - 

Food 


Ration No V 


2. 


Digestible 

Protein 

lbs. 


V 

starch 

Value 

lbs. 


1 st of vetch hay . 
1 8t meadow hay , 
6 St. of rape 


• • 

• • 
* • • 

Total . 




1-44 

•66. 

. 1-26 


4*18 
4-24 
6-72 


. 


. 3-26 


16-14 



In the case of a cow yielding, say, 4 gallons of milk 
per day, it would not, as may be supposed, be suffi- 
cient to increase the quantities of each of the foods 
contained in Ration 2, in order to supply additional 
nourishment. So doing, would make the ration too 
bulky. 

In practice, 2 st. or 28 lbs. of dry fodder is about 
as much as a cow can consume, especially when 6 st. 
of green fodder is also being fed. It may also be men- 
tioned that fed on green fodder alone, a cow will con- 
sume up to 9 or 10 st. per day. 

We may look upon No. 2 as a basal ration, and for a 
cow yielding over 3 gallons of milk per day (or even 
.2J gallons if the cow is in poor condition) we may 
obtain the higher starch equivalent required, and the 
extra digestible protein, by feeding concentrated food. 

A useful rule to follow would be to allow about 
2 lbs. of concentrates for every J gallon of milk over 
the 3 gallons standard, or over 2| galFons, if the cow 
is in poor condition. 

According to the table a 4 gallon cow would require 
a daily ration equivalent to 18 lbs. of starch and con- 
taining 4 lbs. of digestible protein. 

The question arises, what concentrates should be 
used to bring the basal, or No. 2, ration up to this 
standard ? 
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» 

The basal ration (No. 3) contains : 

Digestible Starch 
Protein Equiv. 
326 lbs. 15*14 
and 4 lbs. of maize meal in addition gives . '28 3*36 



Totalfi . . 3-64 ^ 18-5 

The starch equivalent of the ration is near enough 
for practical purposes, but the digestible protein is 
deficient to the extent of about ^ lb. If, however, we 
substitute 2 lbs. of linseed cake in place of 2 lbs. of 
the maize meal, we get a ration — ^Ration 3 — ^with a 
starch equivalent of 18.3 and containing 3.9 digestible 
protein which is near enough to the standard. 

Another method by which the feeding value and 
protein contents of the ration could be increased, 
without purchasing foreign feeding stuffs, would be 
.by substituting more vetch or clover hay in place of an 
equal weight of meadow hay, and using home-grown 
grain as concentrates. Example: — 



Ratiok No. 4. 








Digestible 


Starch 


Food 


Proteins 


Eqoiv. 




in lbs. 


in lbs. 


li 6t. of vetch and cereal hay 


. 217 


7-77 


i St. of meadow hay 


•28 


217 


6 St. of rape , . 


. 1-26 


6-72 


3 lbs. crushed oats 


•27 


1-89 


Total . 


. 3-98 


18-55 



To take a further illustration of the "comparative 
principle," it is recommended in the Board of Agri- 
culture leaflet. No. 79, to feed a 2 gallons per day cow 
on the following daily ration : — 
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Ration No. 6. 










Disgestible 


Starch 


Food 




Protein 


Equiv. 






in lbs. 


in lbs. 


56 lbs. of BwedoB. . 


• • 


•14 


3^92 


14 lbs. oat straw . 


• • 


•14 


2-66 


3 lbs. oats 


• • 


•27 


1^89 


2 lbs. bean meal / 


• • 


•38 


1-34 


3 lbs. decorticated cc 


>ttoa cake 

Total . 


. 1-02 


213 




. 1^95 


11-94 



The above ration is recommended for an arable 
farm, where straw is abundant. The following Con- 
tinuous Cropping ration, which also contains straw, 
would have practically the same starch equivalent 
(11.88 lbs.), but would be richer in digestible protein, 
containing as it does 2.42 lbs., and being in addition 
compounded entirely from home-grown food :— 



Ration No. 6. 
1 St. oat straw 
1 St. vetch and cereal 
4 St. kale 



KATIOK ^o. o. 

. ^ containing 2*42 lbs. of 
)al hay v digestible albuminoids with 
. I 11*88 starch equivalent. 



WET OR FROSTY WINTER RATIONS 

There will be times in winter, during frosty or very 

wet weather, when it may not be possible to use 

winter greens, kale, rape, etc., for the feeding of dairy 

cows. Under such circumstances, as previously stated, 

we shall have to resort to such succulent food as vetch 

and cereal silage or mangels. Suitable rations for a 

3-gallon cow, containing these ingredients, are as 

follows: — 

Ration No. 7. 
2 St. vetch and cereal hay ^ containing 2*96 lbs. of 

V digestible albuminoids, with 
5 St. mangels • . [ 15*2 lbs. starch eqoiivalent 
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A ration containing silage as a succulent food would 
be: — 

Ration No. 8. 
H Bt. meadow hay . . '^ c<mtaimng 3 lbs. of 

i; Bt. vetch and cereal hay I digestible albuminoids, with 
3 St. vetch and cereal silage | 16*41b8. of starch equivalent. 
3 lbs. groimd rye . , J 



SPRING RATIONS 

In the month of April the green food would usually 
be in the form of green rye. A suitable daily ration 
at this period would be : — 

6 Bt. green rye . . "^ containing 2'9S lbs. digest- 

1 St. vetch and cereal hay L ible protein, with 14*96 

2 lbs. bean meal . . ( Starch equivalent. 



VALUE OF GREEN FOOD 

The bean meal and vetch and cereal hay, being 
astringent, would counteract the laxative tendency of 
the green rye. The writer considers the above ration 
one of the best he has used. Whether thera is some- 
thing in green feeding we do not yet properly under- 
stand or not, there is no doubt that such a feeding has 
a value far above that indicated by its chemical com-" 
position. The same remark applies to such green 
feeding as kale, rape, etc., fed in winter, and green 
soiling crops, e.g., vetches and rye grass in summer. 

If the supply of vetch and cereal hay or dry fodder 
has become exhausted by springtime, as often does 



THE WIBBERLEY FEEDING STANDARD 2S9 



happen, or if a supply of home-grown beans is not 
available, or decorticated cotton cake is compara- 
tively cheaper than bean meal, the latter could be sold, 
and decorticated cotton cake, which is also an astrin- 
gent, used to replace it. When fed in conjunction with 
decorticated cotton cake, the rye can be used more 
liberally, say up to 8 st. per day, or 2 lbs. of ground 
beans with 2 lbs. of crushed oats. 

With this quantity, 4 lbs. of decorticated cotton cake 
would be necessary to form a suitable ration, without 
any long fodder. 



CHAPTER XXI 

HOW PRACTICE SUPPORTS THEORY — ^A RECORD IN 

CHEAP MILK PRODUCTION 

So much for theory, now for practice. The question 
immediately arises in the mind of every practical 
farmer: does the cow agree with the chemist? The 
aQswer is a decided '*Yes." 

In an experiment conducted by the writer in the 
year 1913-14, two lots of cows were fed, one lot on 
Ration 1 and the other on Ration 2. The results, 
tested both by the milt "producecTand the butter fat 
contents of the milk, demonstrated that Ration 2 was 
equally as good as Ration 1. f i- S ^< 
'\ At the time that the experiment was carried out, 
r the cost of the food for the production of 1 gallon of 
I milk on the root, meal, cake ration, was 4|d., whilst 
i the cost of producing a gallon on the Continuous Crop- 
ping ration was only a little more than half of this, 
viz., 2|d. per gallon, the lowest cost on record at 
which winter milky so fart has been produced in these 
countries. 

In the experiment the roots were charged at 10s. 
per ton, winter greens at 3s. per ton, meal and decorti- 
cated cotton cake at cost price, i.e., £6 10s., and £9 
per ton, respectively, and meadow hay and vetch hay 
at £2 per ton. These prices were, of course, pre-war 
time prices. If we consider the comparative cost of 
food for milk^production at present-day prices, the 
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advantages of the Continuous Cropping ration are even 
more striking than before the war. 

For instance, if roots are charged at £1 per ton, 
cotton cake and maize meal at £20 and £19 per ton 
respectively, and meadow hay at £3 per ton, then the 
cost of the food for the production of a gallon of milk 
in the case of a cow fed on Ration 1 and yielding 
3 gallons per day is approximately 8|d. per gallon. 
On the other hand by charging oat and vetch hay at 
the same rate as meadow hay, £3 per ton instead of at 
£2, as before the war, giant rape at 3s. 6d. per ton, 
the cost of food to produce 1 gallon of milk on the 
Continuous Cropping ration is still only approximately 
S.SSd. per gallon, 

THE PRICES CHARGED 

The publication of the results of the above experi- 
ments caused a tremendous amount of interest in both 
scientific and practical agricultural circles. The ques- 
tion that was often asked in discussing the experiment 
had reference to the prices at which the various food 
stuffs were charged against the cow. 

A few explanatory words on this point are 
necessary. The reason why in the experiment 
the standard of prices was charged in the case of 
the ordinary ration or Ration 1, was because 
the Department of Agriculture for Ireland in a 
winter dairy experiment which that body con- 
ducted, adopted the same standard of prices as given 
above, in the case of hay, roots, cakes and meals, and 
the object of the writer's experiment was to make a 
comparison between the cost of milk production as 
ascertained in the Department's experiment, and the 
cost when cattle were fed on a Continuous Cropping 
ration. 
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It may be mentioned that Ration 1 is similar to the 
rations used by the Department. The prices at which 
vetch hay and winter greens are charged in the experi- 
ment, both then and at the present time (this is a 
very important point), are greater than the cost of 
production of these crops has been for several years. 
They are such as to warrant the writer in saying that 
any farmer, in spite of the higher cost of labour, 
manure and seeds, can still produce these crops at 
those prices. 

On the other hand, objection might be taken to 
charging at the present time, roots at £1 per ton, as 
against 10s. Such objection will not be made by any- 
one growing roots. The crop requires such a large 
amount of hard labour, that it is very doubtful whether 
they can be produced at less than £1 per ton at the 
present time, whereas in the case of giant rape and 
similar greens, the cost of hand labour involved in 
the growing of these crops is almost insignificant, 
practically all the work being done by horses and 
machinery. 

Leaving out the question of the cost of the produc- 
tion of winter greens or roots, the great point-to be 
remembered is, that winter greens, as distinct from 
roots, are tilled at a time of the year when the rain 
helps instead of hinders the tillage operations. Prac- 
tically all the work is horse and machine work, or, to 
put the case in a nut-shell, in actual farming practice 
it is more easily possible to grow 20 acres of winter 
greens than it is to grow 3 or 4 acres of roots ^ 

Another criticism which has been advanced is that 
it is unfair to charge food to the cattle at actual cost 
prices. In other words the food should be charged at 
cost price, minus the manurial value, but this is an 
argument which applies in both cases. The value of 
the manure produced would be just as great, if not 



I 
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more so, from the feeding of the Continuous Cropping 
ration than from the ordinary one. 

PERPETUAL MOTION — G. B. S. 

t 

In fact, there is one point in connection with this 
very matter of the greatest scientific and practical 
interest. It is a point which serves to demonstrate 
what a small amount of attention has been devoted 
to the question of agricultural economics, or the ap- 
plication of scientific findings to the practice of agri- 
culture. 

The cost of the production of giant rape is not more 
than 3s. 6d. per ton, but the manurial value of a ton 
of giaiiE m'pe^a€c6i*ding to the admirable table com- 
piled by Professor Crowther, of Leeds University — is 
4s. 3d^£er ton, that is, assuming that the rape is fed 
rndoorsTwilh the further assumption that half of the 
nitrogen and a quarter of the phosphoric acid are lost 
in storing. 

If eaten on the land, when there would be no loss 
of the nature indicated, the manurial value of giant 
rape is 6s. 3d. per ton. In other words, the cost of the 
production ofgiant rape (the same is true of other 
types of winter green) is less than the manurial value 
of the crop when consumed. 

When this fact was mentioned to Mr. George Ber- 
nard Shaw, who has several times inspected the 
writer's work, he referred to Continuous Cropping as 
"going one better than perpetual motion." 

On the other hand, the manurial value of a ton of 
roots, assuming that they are consumed indoofs, is, 
in the case of turnips, 2s. 7d., swedes, 3s. 8d., man- 
gels, 3s. 6d. per ton, whilst the manurial value of a 
ton of meadow hay is 16s. 4d., and of a ton of oat and 
cereal hay £1 Is. 8d. 
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The manure resulting from a ton of decorticated 
cotton cake (we are quoting Professor Crowther's table 
throughout) is £2 14s. lOd., and that resulting from 
the consumption of a ton of maize meal is 13s. 2d. 
Using this data, the value of the manure produced by 
^ cow fed on Ration 1 for the winter half-year (160 
days) is £2 10s. lid., whilst that produced by a 
cow fed on the Continuous Cropping ration is worth 
£3 3s. 6d. This is assuming that all the food is fed 
indoors. In the case of the Continuous Cropping 
ration, a quantity of the giant rape, even with dairy 
cows, would often be consumed on the land, and 
therefore the manurial value of the ration would be 
higher. 



A, 



t , -- *, 
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CHAPTER XXII 



CHEAP BEEF PRODUCTION 



The comparative principle of first ascertaining the 
starch value and the digestible protein contents of 
well-known ordinary ration, and then compounding a 
Continuous Cropping ration of like composition and 
value, is equally applicable to all other kinds of stock. 
For instance, the ration stated below is recom- 
mended in the Board of Agriculture's leaflet. No. 7, for 
cattle from 6 to 12 months old : — 



Ration A. 




DigestiUe Starch 
Protein Value 


8 lbs. meadow hay . 


• < 


•32 2*48 


2 6t. swedes • 


« i 


•07 1-98 


2 lbs. oat straw 


• 1 


•02 .38 


2 lbs. linseed cake . 


• < 


•5 1-62 


2 lbs. oats 


•■ 4 


•18 1-26 



1-09 7-62 

A Continuous Cropping ration consisting of: — 

Ration B. 

4 St. of hardy greens . ^ containing 1*05 of digest- 
1 St. clover hay . y ible protein with 7*7 

equivalent 



• '\ containix 

. V ible I 

J starch 



would be equally useful. 

It will be understood that both are average ratioub. 
At six months old the weaned calves would be con- 
suming only about two-thirds of each ration, the 
amDunt of food increasing as the animal advanced in 

age. 
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The actual method followed by the writer in feeding 
weaned calves is to turn them out wherever possible 
on a plot of rape, say, from September to the end of 
November. Whilst on the rape, as a corrective, they 
receive about 1 lb. per head per day of palm nut or 
cocoanut cake, or better, 1| lbs. crushed oats, and 
have a little clover or vetch hay placed in a rack, 
which they can eat as they desire. 

Later, they are put into a movable shed, in which 
the dry fodder is fed on a more liberal scale, and the 
cake or oats increased to 2 lbs. per day. For succulent 
food, they are allowed on all, except very wet or 
frosty days, to graze a piece of winter greens an hour 
or so every day. During unsuitable weather, when 
out-grazing is not possible, the youngsters receive, in 
the shed, an allowance of from 2 to 3 st. of roots or 
1| to 2 st. of vetch silage. Fed this way, the calves are 
very healthy. Hoose, the bane of the calf rearer, need 
not be feared, since the pest causing this disease is 
not to be found on the winter green crop. 

Further, being hardier than in-fed, "coddled'' 
animals, they are better able to withstand other ail- 
ments. The greater advantage of out, as compared 
with in-feeding, is most marked in the following sum- 
mer, whilst the way calves thrive when grazing rape 
pasture, cannot fail to strike the least observant. 

In the leaflet mentioned above a standard fattening 
ration for young cattle from 18 to 24 months, is as 
follows: — 

Ration C» 

J St. meadow hay . "^ 

i 8t. oat straw . containing 1-48 lbs. digest- 

4 St. swedes . ^ I ible protine with a starch 

2 lbs. ground nuts . f value of 11-4 lbs. 

2 lbs. linseed cake . 1 

21bs.undecorticatedcake J 
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An alternative Continuous Cropping ration, not cost- 
ing more than half the preceding one, and necessi- 
tating no trough or foreign food, would be: — 



Ration D. 

2 at. vetch and coreal 

silage 
1 St. oat straw 
4 St. kale 



containing 1*88 digestible 
protein with 11*97 starch 
value 



FEEDING MATURE CATTLE 



As regards the feeding of more mature cattle a very 
favourite ration for the early fattening of tvvo- year-old 
beef amongst Norfolk and Scottish feeders, is : — 

Eation E. 

Digestible Starch 

Protein Value 

lbs. 

14 lbs. meadow hay • 

4 St. swedes. 

5 lbs. linseed cake 
4 lbs. maize meal 



Total 



A Continuous Cropping rotation used by the writer 
for the feeding of such stock from about October to 
Christmas, is: — 

Ration F. 



lbs. 


lbs. 


•66 


4*34 


•14 


3*02 


1*25 


3*80 


•28 


3*36 


2*23 


16*42 



i St. meadow hay 

i St. vetch and cereal hay 

8 ^t. rape (or kale) 



Digestible 


Starch 


Protein 


Value 


lbs. 


lbs. 


•48 


3*97 


•724 


269 


. 1*64 


8*96 



•^e A 



i*A. 



\ \^Y^ 



Total 



2-644 16-42 
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The two rations are almost identical in feeding 
value, as gauged by their respective chemical composi- 
tion and digestibility, but they are far from being 
identical in cost. Using the same basis of valuation 
as was adopted in the case of the winter dairy experi- 
ment, the cost of Rat ion E per lunar month may be 
set down as follows -^^""^ 

£ B. d. 
14 Ibe. meadow hay per day=:28 stone per lunar 

month at £3 per ton . . • . 10 6 

4 Bt. of swedes per day=: 14 cwt. per lunar month 

at £1 per ton . . . . • 14 

5 lbs. linseed cake per day== 10 stone per l\mar 

month at £20 per ton . . .15 

4 lbs. maize meal per day =8 stone per Itmar 

month at £19 per ton . . . 19 



Total cost of Ration per lunar month .£386 
With Ration F., the cost would be as follows : — 
J St. meaaownay per day =21 st. per lunar month 

at £3 per ton . . . . 7 11 

} St. vetch and cereal hay per,day= 14 st. per Itmar 

month at £3 per ton . . . .063 

6 st. of rape or kale per day= 28 cwt. per lunar 

month at 3s. 6d. per ton . • . 4 11 



Total cost of Ration per lunar month . £0 18 1 

Now the Norfolk or Scottish feeder would be well 
satisfied, if in feeding Ration E to his stock, the cattle 
increased at the rate of 2 lbs. per day, live weight, 
or ^ cwt. per lunar month. A good class of store beast, 
weighing, when bought in, about 8 cwt. live weight, 
would therefore, at the end of three lunar months, 
with the above increase, weigh 9|^ cwt.^^live weight. 
Anybody in the cattle business knows that a difference 
of 5s. per live weight cwt. between the purchase, price 
of a store and the selling price of a finished beast, is 
considered on the average, a good margin. At the 
present time good quality stores are costing a;bout 70s. 
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per live weight cwt., whilst well finished beef is sell- 
ing at about 76s. per live weight cwt. Using the above 
data, we can set down the profit and loss obtainable 
byu^ing Ration E or Ration F. 

/ ^^Sm^ III 1 11 II Hill— —'*'*''**^ £ 6. d. £ f . d. 

..- -***?iircha8e price of store beast, 8 cwt., 

at 70s. per live cwt. . . 28 

Cost of feeding, 3 lirnar months, on 

Ration E, at £3 8s. 6d. per month 10 5 $ 
Value of finished beast after 3 l\mar 

months feeding, 0) cwt., at 75s. 

live cwt. . . . 35 12 6 

Leaving loss .. • . ' . 2 13 



£38 5 6 £38 5 6 



Feeding on the above ration, there is a dead loss per 
beast of £2 13s. Od. On the other hand, feeding 
RationJPV there will be a gross profit of £4 18s. 3d. per 
beasCasioUows : — 





£ 0. 


d. £ 8* d 


PurchaAc price of store beast, 6 cwt. at 






70s. per live cwt. 


28 





Cost of feeding, 3 lunar months, on 




^ 


nation F, at 18s. per month 


2 14 


3 


Value of finished beast, after 3 lunar 






months feeding, 9} cwt., at 75s. 






live cwt. 




35 12 6 


Leaving profit of . . « 


4 18 


3 


*, f>fa>)b,uikt^tBt,f.»sr*»^ — 


**~"*— *-. 


^fvrH- 



£35 12 6 £35 12 6 

As is the case of the winter dairy experiment, re- 
ferred to in the previous chapter, the price at which 
the winter greens — ^rape or kale — is charged against 
the animal, will, by the general reader, be regarded 
as very low. This is because so very few farmers 
realise what enormous crops of this type can be grown, 
by the adoption of proper methods of cultivation, 
manuring and seeding. 
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If merely for the sake of argument we assume the 
cost of production of winter greens to be 10s. per ton, 
Ration F is far more economical than Ration E. At 
the price mentioned the cost of feeding Ration F for 
twelve weeks would be £4 Is. 6d., leaving a net profit 
of (the manure produced being set against the cost 
of attendance) £3 lis. per beast. Similar calculations 
are possible regarding the comparative cost of beef pro- 
duction, when Continuous Cropping rations, other 
than the one iinder discussion, are used, as also may 
calculations in connection with the production of 
mutton and pork. 



AGRICULTURAL AND NATIONAL ECONOMY 

Space does not permit of the giving of further in- 
stances of the application of the comparative principle 
of blending Continuous Cropping rations. With the 
examples already supplied, and with the assistance of 
the tables given, no difficulty will be experienced in 
compounding other rations for any other class of stock. 

One feature deserving special attention in connec- 
tion with the Continuous Cropping rations is that, 
unlike ordinary rations, very little — in several in- 
stances none at all — ^foreign feeding stuffs is used. This 
is of importance, not only from an agricultural, but 
from a^nancial and national standpoint. The econo- 
mic war will really commence one day in these coun- 
tries when peace is declared, and the generation whose 
chief concern will be the patching-up of the Nation's 
wounds, will give the matter of the importation of 
foreign food and the exportation of British capital far 
more attention than it has received in the past. At 
present we annually import £350,000,000 worth of 
foreign food for the feeding of ourselves and our flocks 
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and herds. This is a sum of money which might 
be kept in the country, did a more productive systel 
of agriculture prevail. 



PREPARATION OF FOOD 

Just as the case with ordinary foods, there is con- 
siderable ingenuity in the actual preparation of animal 
food. 

In the case of dry fodder, vetch hay, etc^ particu- 
larly the latter, a certain amount, at least, should be 
chaffed and mixed with a certain amount of chaffed 
winter silage greens, or pulped roots, and allowed to 
ferment together before feeding. 

Treacle is also a great appetiser, and, when procur- 
able at a cheap rate, should certainly be included in 
a dairy cow's ration. From 1 to 2 lbs. per day can 
be given, dissolved in the warm water and poured 
over chaffed vetch hay, etc. 

This making of the food appetising is well worth 
while in the case of dairy cows and very young stock. 
In the case of older cattle, except in the later stage of 
fattening, the writer simply "gives the food as it 
grows.*' The winter greens being eaten where grown, 
roots thrown out unpulped on grass land, and the dry 
fodder fed in movable sheds. It must be remembered 
though, that practically all the dry stock are fed this 
way and fed outside, the open air acting as a good 
appetiser and the chief economy is in the labour 
saved in avoiding crop and manure carting, as well 
as the less labour involved in feeding cattle outside, 
as compared with stall feeding. 




CHAPTER XXIII 

COMSUHIMQ THE CEOPS — MORE FAGTOltT METHOBS 

The labour economies of Continuous Ci-opping, or 
Farming on Factory Lines, is not confined to the grow- 
-"g ol the crop, but may also be applied to a consider- 
ile extent to the consuming of the crops. 
With the exception of crops intended for direct 
imas consumption, e.g., potatoes, cereals, a farmer 
ould look upon the product of his soil as' so much 
w material to be converted into such marketable 
mmodities as milk, beef, mutton and pork, just as 
6 linen or cotton manufacturers regard flax, or raw 
tton as the raw material of their respective iudus- 
es. The latter type of manufacturer has been and 
11 is on the look-out for more economical methods 
production, but the manufacturer of beef, milk, etc., 
the majority of cases, has seldom given the econo- 
mical methods of production, or in the case under dis- 
cussion, the economical consumption of crt^s, the 

slightest considSWiLlon." ' — " '" •' 

There are tremendous possibilities in the latter direc- 
tion, the carting home of, say, a 30 ton crop of winter 
greens and the carting back and spreading of the 
necessary farmyard manure to maintain the fertility of 
the land, may involve a labour expenditure of from 
30s. to 40s. per acre. So that by consuming the crops 
on the land, a saving often greater than the rent, 
rates and taxes of the acre of land can be effected. 
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of the *' winter greens " is consumed by the cattle 
on the land. By this means the carting of crop and 
manure and the spreading of the latter — except such 
spreading as can be done with a chain harrow — are 
dispensed with. 

Many farmers think that eating the crops oft the 
land cannot be done in winter without excessive 
poaching. Poaching, of course, would result, if the 
cattle were allowed out all day, but they are only out 
for a few hours, just to fill themselves with the winter 
greens, unless in fairly dry periods when they can 
go out or in at their leisure. On a very wet day they 
are not allowed out at all, but get an extra supply of 
silage in lieu of the green fodder. 

If the silage becomes exhausted before the winter 
season ends, then we cut some of the winter greens 
and carry them on a very light hay bogey, fitted with 
wheels^S ft. high and 6 in. wide. The cutting is done 
with a mowing machine, with a sheafing -attachment, 
which saves a lot of labour in gathering. 

In winter time these green crops do not wilt, and a 
two or three day's supply can be cut at one time. 

Although a certain amount of poaching does take 
place on land containing the large amount of vege- 
table matter, the result where the Continuous 
Cropping system is followed, is not naturally such a 
serious thing as it is on land devoid of this substance. 

Winter dairy oows (which are usually too much, 
coddled) are also allowed out, except in very bitter 
weather, for an hour or two to graze the winter greens, 
or to consume some on a convenient pasture to which 
the greens are carted. 
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THE MOVABLE FENCE 

The cattle are not allowed to wander over the whole 
field of winter greens. It is grazed in sections by the 
assistance of a movable fence. This movable fence is 
quite a feature in itself. 

It simply consists of three strands of wire, the top 
one barbed, and the two lower ones plain. A post is 
put down about every six yards, and to these posts 
the wire is fastened. 



HOW THE* WIRE 
tS ATTACHED 



LARCe HEADED NAIL 




THE MOVABLE FENCE. 

A big feature of the Wibberley system, enabling summer and 
winter spiling crops to be fed where grown. 

The wire is not stapled to the posts. If it were, there 
would generally be more trouble in pulling out the 
staples and shifting tho fence than there would be in 
carting the crop, 



CONSUMING CROPS— FACTORY METHODS 257 

One small staple is put above the wire and one below 
it. The wire is placed between the two, and then a 
slate nail with a big head is dropped behind the wire. 
In moving the fence the nail can be picked out with 
the fingers. 

All the other apparatus required is a barrow for a 
man to stand in and a mallet to drive in the posts. 

In grazing the crop down in early winter it should 
not be grazed bare, but a sufficient length of stalk 
should be'left to make a second growth in spring. This 
second growth can be grazed off, first by ewes and 
lambs, and then by hoggets. 

We have a lot to learn about the folding system, 
but one rule is: Never compel fattening cattle, dairy 
cows, or ewes with lambs to graze down bare. This 
should be left for store cattle or sheep to do. 
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WILL FARMERS PLEASE NOTE ? 



Mr. Wibberiey*8 method is to work according to the formula. " The 
rain that stops the reaper starts the plough.** You can leain all 
about it in two other books by the Continuous Cropping Champion 

that have 

SOLD BY THOUSANDS. 

Continuous Cropping and 
Tiiiaflo Dairy Farming 
for Small i^armora. 



By T. WIBBE9LET, N.D.A., N.D.D. 

Here Mr. Wibberley describes specially for the benefit of the small 
man a revolutionary system of all-weather farming capable, of 
doubling or trebling the profits of even the best regulated small 
dairy farms*. In this book he discloses for the first time the whole 
secret of his succe8S,,and the success of the many thousands of small 

dairy farmers who follow him. 

Its Price is 28. 6d. n^t, or post free 2s. Od. from 
Messrs. C. ARTHUR PEARSON^ U(L, 18 Henrietta St.» London, W.C. 2 



Another excellent handy little w<^ by Mr. Wibberley, which can also 
be obtained of Messrs. C. Arthur Peasson, Ltd., post free 7d., is 

WAR TIME FARMING 

Price Od. net. 

This, in a few graphie but deeply instmetlve pages, supplies a eom- 
plete practical solution to the problem of increasing production. 
In spite of our unpr^i^dented labour shortage, prohibitive food 
prices, and other abnormal Honditloniyj^c have now got to face. 

" Remember Bir. Wibberley bAS been specially lent to the Board of 
Agriculture by. Queen's University* Belfast, to lecture in this country on his 
Ck)ntinuous Cropping System, at the personal request ol Mr. Frotbero to his 
University Senate. Why t Because Mr. Wibberley is not only an agricul. 
tural scientist, writer and lecturer, but is above all a practical fanner, who 
ten years before the war was thought of, recognised what our agricultural 
mandarins don't seem to have recognised yet. That is— that the main cause 
of the tillage decline in this country- the reason why the British farmer in 
the ten year perlodj 1903-13, allowed a million acres of plough land to fall 
into grass — was because of unsuitable weather conditions for the carrying on 
of tsrming operations on the old lines of the Korfolk rotation. "~ 

Tbb Smaixholdbb. 

That Is why Continuous Cropping Is advancing In this country now by 
leaps and bounds^ and why all farmers should learn Its secrets to-day. 



The ''Smallhoider ' Library 

In Stifi Paper Boards* Price la. net. Poet free Is, 3d. each« 

A Series of Handbooks specially prepared for the use of SmaUholders 

and all who work en tho land. 



Ko. 1. Profitable Bee-Keeping. By H. E. Gisaby, F.E.S.y Expert 
to the lieioestershire Bee-keepers* Association, etc. 
With 13 Illustrations from Photographs. 
'*. This Ih a nAodel of what euch a handbook ought to be " — Morning Post, 

No. 2. Fraetleal Hints for the Holding. With 240 lUustrations. 
A Series of Priae Paragraphs from " The Smallholder,** 
giving practical advice on tibe working of a Small Holding. 

*' The contontg of this book are gathered from numerous eourccs, and the 
editor has done his work well ... a very serviceable guide."— Pte/tf. 

No. 3. Profitable Poultry-keeping. For Small Holders and others. 
By the Poidtry Experts of *^The Smallholder.*' With 
18 Photographs and many Diagrams. 
" A practical manual."— Pali Mall • Gazette. 

No. 4. The Market Garden: How to Start and Run It Profitably. 

With numerous Illustrations. By the Gardening 
Experts of "The Smallholder.'* 
" Contains sound and practical advice." — Farm and- Home. 

No. 6. French Gardening. A Manual of Intensive Culture. By 
Thomas Smith, F.K.H;S. With 22 Full-page Illustra- 
tions and a Plan. This volume may also be had in 
Cloth Boards. Price 2s. net ; post free 2s. 4d. 

No. 6. Pigs : How to Make, them Pay. Breeding, Feeding and 

Housing. With numerous Illustrations and Ph6tographa. 

" The book Is an excellent shilling's worth, and one that may be confidently 
recommended to the Pig-keeper, whether Smallholder, Farmer or Cottager." — 
Ba9!aar. 

No. 7. Plgeoni for Profit. The whole Art of Squab Raising, with 

chapters on Bacing and Fancy Pigeons. By Pebcivai* 

BsjEi^oir. Illustrated isy 9 Photographs and other 

Illustrations. , 

" The main object of the book is to show how to make pigeon-keeping a 
profitable business." — Morninif Post. 

No. 8. Blanures and Manuring. By ^* Fabs^b Giles." New and 
revised Edition, ^hia volume explains in plain language 
the right methods of treating €dl kinds of Grope. 

No. 9. Utility Rabbit Keeping. With chapters on Fancy Eabbits, 
Babbits for K^bition, etc. 

'• Will be ol great assistance to Babbit-keepers."— vFarw and Eine. 

" All interested In our food supply should secure a copy at once."— Fur 
mnd Feather. 

•No. 10. The Allotment Book. How to make the moat of your land. 
By Waltjsb Bbbtt. Author of '^War-time Gardening." 

A. F. SOWTEB, Pahllsher, '' Smallholder ** Offices^ 16-18 Henrietta 

Street, London, W»C.'2. 



'* THE SMALLHOLDER '^ LIBRARY (continued). 

No. 11. The Potato Book. All about the Potato. By. J. 0. 
Nbwsham, F.L.S. With Eight Pages of Photographs 
and other Diagrams. 

No. 12. Profitable Goat Keeping. By the Experts of " The Small- 
holder." With numerous Illustrations. Stiff boards. 
Price Is. net. 



SOME USEFUL HANDBOOKS 

The Hobby Gardener. By A. 0. Mabshall, F.B.H.S. With 22 
full-page Illustrations showing clearly the various operations 
throu^out a year's work in Uie garden. In Stiff Three- 
coloured Cover. Price Is. net, post free Is. 3d. 

Small Gardens and How to make the Most of Them. By V. P. 
BiDDL^. Cloth Boards. Price Is., post free Is. 3d. 

A most useful Handbook lor the Amateur. Full listructions are given for 
laying out, bedding, arrangement oi borders, vegetable culture, flowers 
and fruit trees, room plants, window boxes, etc. 

Greenhouses : How to Make and Manage them. By William F. 
BowLBS. With numerous Diagram^. Cloth. Price Is., post 
free Is. 3d. 

Some of the 22 Chapters deal with '.—House Construction— The Heating 
Question— Working up Stock— Propagation— Pots and Potting — Soils and 
Manures— Watering— Shading— Tying and Staking— ayringing-Tralnlng— 
Pinching and Pruning^— Arranging— Forcing— Critical Periods in Plant Life— 
Specialisation, etc., et-c. 

The Dog: In Health and Disease. By F. M. AAoheb. With 12 
Illustrations by S. T. Dadd. Cloth. Price Is., post free Is. 3d. 

Cage and Singing Birds. By George Gabdkeb. With numerous 

Illustrations. Cloth. Price Is., post free Is. 3d. 
Some of the Contents are : — ^Birds for Song, for Exhibition and for Breeding — 
Care of Youngs — Seeds :— how and what to buy— Moulting for Song and for Ex- 
hibition — Colour feeding : how it Is done — ^Diseases of Cage Birds and how 
to treat them— Bird- Fever— Parasites and how to destroy them etc., etc. 

Poultry Keeping, and How to Make It Pay. By F. £. Wilson* 
Cloth Boards. Price Is. net, post free Is. 3d. 

The information given Includes :— Natural and Artificial Hatching— The 
Rearing and Management of Chickens — Housing, Feeding, and Exhibiting Poultry 
— ^Breeding for Egg Production— Ducks for Profit, etc., etc. 

An Easy Poultry Guide. By Edwabd Brown, F.L.S. With Eight 
full-page Illustrations emd other diagrams. Pocket size. Cloth . 
Price Is. net, post fred Is. 2d. 



The Smallholder's Year Book. 

Published annually in December. Price Is. net; post free Is. 4d. 

The Smallholder's Year Book Is now an Institution. It Is the recognised 
court of appeal In a'l matters connected with the land In gardening, farming, 
poultry-keeping, goat, rabbit and bee-keeping circles. It contains the cream 
of all the information that has ever appeared in THE SMALLHOLDER. It 
solves at a glance every problem that is ever likely to puzzle YOU. 

The Books may be ordered through any Bookseller, or will he sent 
on reeelpt of the priee quoted from A. F. SOWTER, Publisher, 
<< Smallholder " Of flees, 16-18 HENRIETTA STREET, LONDOH, 
W*C* 2* 



LIME 



HYDRATE OF LIME 

sold under the trade name 

L!A\BUX 



IS 



PURE LIME FLOUR. 

LIMBUX is excellent for dry sprajring. 
LIMBUX is excellent for dusting soil at planting 

and sowing time. 
LIMBUX gives to the GARDEN what ^health and 

youth give to life. 
LIMBUX ensures HEALTHY conditions, vigorous 

growth and plant stamina. 

LIMBUX is the most USEFUL form, of Lime for 

smaller gardening operations, and can only be 
supplied by 

THE 

BUXTON LIME FIRMS CO., 

Head OflSce : j- Ltd. 

ROYAL EXCHANGE, BUXTON. 

Telephone 312 Buxton. 
Telegrams *' Buxton Lime, Buxton." 

LIME FOR ORCHARD WORK: 

a special department under supervision 

of experts. 



